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THE INTERIOR OF THE HOCHFELD STATION. 
A THIRTY-THOUSAND-VOLT POWER TRANSMISSION LINE. 
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TRANSMISSION OF ENERGY IN 
MEANS OF TRIPHASE CUR- 
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Tue transmission of electric evergy from Hochfelden 
and Glattfelden to Oerlikon (a distance of about eleven 
miles) possesses the rare peculiarity of being up to 
the present the sole installation in Europe in which 
a triphase current is transmitted at 30,000 volts. 

The Oerlikon works made this installation for the 
purpose of collecting accurate data for other installa- 
tions, rather than for a really industrial purpose. It 
possesses, moreover, another factor of interest, and that 
is of being a sort of adaptation of an old installation 
of 15,000 volts. With a view to economy, the old 
material has been utilized to as great an extent as 
possible. But, for certain machines, the result has 
Leen a lower efficiency than that attained in the Oer- 
likon plant. Per contra, it has furnished many in- 
teresting data and been the cause of the devising of 
several peculiar arrangements. 

The mean total energy furnished by the two hydro- 
electric plants at Hochfelden and at Glattfelden 
is 550 kilowatts. The two establishments work in paral- 
lel. That at Glattfelden is about one and a quarter 
miles distant from that at Hochfelden, and furnishes 
120 K. V. A. under a tension of 5,000 volts. This 
energy is transmitted to the Hochfelden plant, where 
the tension of the current is raised to 30,000 volts; 
and the balance of the total output at 30,000 volts is 
furnished by the generators of this plant operating in 
parallel with those at Hochfelden. The excitation of 
the generators at Glattfelden is regulated from Hoch- 
felden 

This latter plant includes three turbines and three 
generators of the “Lauffen” type, furnishing 100 volts 
and 1,200 amperes at a speed of 187 R. P. M. and 50 
periods. Each generatcr is direct-connected to a tri- 
phase transformer of a construction exactly like those 
that were shown at the Frankfort Exposition in 1892, 
for the transmission of power from Lauffen to Frank- 
fort. At Oerlikon, the current at 30,000 volts is re- 
duced to 230. The secondary terminals of the trans- 
formers of the secondary station are connected to bus 
bars in parallel with a 600-kilowatt generator direct- 
connected to a Sulzer steam engine, the normal speed 
of which is 94 revolutions a minute. 


ey 


SCIENTIFIC .AMERICAN SUPPLEMENT, No. 1450. 


the surface of the ground. There are but three serv- 
ice wires. The resistance of one of the wires is 31 
ohms. At about 1.5 meter (4.6 feet) beneath the wires 
for the high-tension current is the outgoing and the 
incoming wire for the telephone. These wires are 
carried by the same poles as the others. This tele- 
phone line connects the primary and secondary sta- 
tions. The wires are crossed twenty times, for the 
entire distance. Telephone communications can be 
kept up during the service. If a defect in insulation 
occurs in the high tension circuit, the telephone bell 
immediately begins to operate on account of the 
dissymmetry of the distribution of electricity. This 
bell therefore always signals defects in the insulation. 
At each end, as well as at the center of the line, 
there are about three lightning arresters of the Siem- 
ens type, having a 2-inch air gap. These operate dur- 
ing every storm in the vicinity of the line without the 
least disturbance making itself felt in the service. 
Moreover, for several years past there has been no 
serious derangement of any account in the service 
due te lightning. 

The 800 insulators that carry the wires are of dif- 
ferent types. There are also among others, about 
one hundred large delta bell insulators of 25 centi- 
meters (9.8 inch) diameter, about 300 white porcelain 
insulators such as were employed on the Lauffen- 
Frankfort line, about 200 brown insulators of practi- 
cally the same size, and 200 smaller insulators in the 
form of a plate. 

By means of the Oerlikon high-tensicn interrupters 
shown it is possible to interrupt the entire current 
of the secondary station without any visible spark. 
The interrupter consists of a lever and toothed sector, 
and the interruption is effected in porcelain tubes. 
With one of these interrupters it is possible to break 
a circuit with a charge of 3,500 horse power repre- 
sented by a triphase current having a tension of 3,800 
volts; and this is certainly an evidence of its ex- 
cellent construction. The transformer room at the 
Oerlikon station has four transformers of a_ re- 
cent type—the same as that which before very long 
will be employed at. the primary station as a substi- 
tute for the old transformers, which have a low effi- 
ciency. 

The capacity of each transformer is 150 kilowatts. 
The high-tension windings as well as the low-tension 
ones are connected triangularly. The transformers 
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speed of the turbines and a constant excitation of 4, 
generator, the voltage at the low-tension terminals y 
the secondary station was when running With no jog 
double the voltage at fuil load, as long as the tray. 
formers of the two stations were in service, With 
the new transformers, the variation in voltage wij, 
about 30 per cent less. Between full load and no | 
the difference in voltage of the generator driven by y, 
steam engines, is 40 per cent. Under such conditig, 
the working of the two plants in parallel is ODtaing 
without any difficulty. The regulation of the vVoltgs 
is extremely simple. In the primary station nejty. 
the excitation of the generator nor the number of poy 
lutions of the turbine is regulated, and it suffices , 
regulate the current derived from the exciter actuary 
from the main transmission shaft at the secondary y 
tion. This is done automatically by means of, 
Tkury regulator, which gives extremely satisfacig, 
results. The voltage, reguiated automatically by jh 
variation of the shunt current of the exciter, does py 
vary more than +2 per cent in ten seconds. As ty 
asynchronous motors were for the most part instaljy 
five or ten years ago, their factor of power is relative 
low and does not exceed 0.5 at full load. The factory 
total power of the distributing system is curried , 
0.8 by means of three large synchronous moors of 
total capacity of 40 kilowatts. Upon suprerexciti 
these they become capable of furnishing an i inportay 
component of current, which is in advance 0! the cm 
rent of the system. The manufacturers ar of ty 
opinion that the voltage regulator can be adapted 
each exciter or to each generator, and that | s open 
tion is influenced neither by the variations in speq 
lag in the phase, nor by change of load. ‘here ; 
every reason to believe that this system of 1 gulatig 
will before long replace all the systems of cc mponné 
ing of the alternators that require complica‘ed cm 
nections of the exciter or commutations, and {hat ca 
not act directly upon the voltage at the t:rminay 
but must regulate certain magnetic fields in ‘nore 
less direct relation with the main current. ‘| he any 
matic regulator is a sort of relay for the voll ige, a 
can be over- or under-compounded at will. ‘or th 
purpose the windings necessary for the com) oundip 
are provided for in the regulator. 

The elevation of the tension from 15,000 1» 30/ 
volts necessitated the replacing of a certain nv imber¢ 
irsulators that had proved inadequate durins dam 
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The current is utilized at Oerlikon to operate 200 
synchronous motors, 60 of which are used for actuat- 
ing the traveling cranes. 

During the normal service two generators and one 
transformer are in operation at Hochfelden. The 
high tension windings of one of the transformers are 
closed and each phase of the high tension windings 
of the second transformer is connected separately in 
series with the coils of the first transformer. 

The windings are contained in a cast-iron box filled 
with oil, which is set in circulation by a pump, and, 
from the box, passes through a coil of pipe surrounded 
by cold water. The transformer that transforms the 
current coming from the works of Glattfelden is cooled 
by air. 

The use of transformers at the primary stations pre- 
sents several advantages over the direct production of 
high tensions by alternators. Although the line fol- 
lows a river and is much exposed to strokes of light- 
ning, none of the parts of the transformers has ever 
been damaged during a thunder storm. This fact in- 
disputably proves the security of service given a high- 
tension line by a transformer connected between the 
generator and the line. Besides, owing to the fact 
that transformers permit of reaching a tension much 
higher than that which can be practically produced 
directly at the terminals of the generators, it will be 
possible to effect in the transmission line a saving of 
copper that will compensate for the increase in ex- 
penses occasioned by the cost of the transformers. 
Finally, the liberty in the choice of tension at the 
terminals of the generator will permit of reducing the 
cost of the latter, by employing bar windings, for ex- 
ample. At the generators and at the transformers the 
middle conductor is connected with the water main. 
At the primary station there is placed in the open air 
between the line and the transformers fusible bars 
about three feet in length. 

The line itself comprises four conductors 4 milli- 
meters (.157 inch) in diameter. These are spaced 50 
centimeters (20 inches) apart, are carried by 260 poles, 
and are from 8 to 10 meters (26% to 32.8 feet) above 
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are provided with an oil bath, and the oil is cooled 
by water that circulates in a spiral pipe arranged in 
the oil receptacle. If, under a charge of 10 kilowatts, 
the circulation of water be dispensed with, the tem- 
perature of the oil will rise to 35 deg. C. (95 deg. F.). 
Before long, the transformers of the primary station 
will be replaced by a modern transformer of 450 kilo- 
watts capacity, with artificial refrigeration by air. 
The new transformers, one of which is shown, are coils 
so constructed as to be capable of supporting a service 
tension of 50,000 volts, in order that experiments also 
may be made with this very high tension. The dif- 
ference between the old and the new transformers is 
very characteristic of the progress made in recent 
years in the domain of such apparatus. The follow- 
ing are the characteristics of the new type of these ap- 
paratus: 


150 K. V. A. 
2,200 Kg. (4,850 pounds) 
Weight of copper ......... 200 Ke. (440 pounds) 


Weight of iron plate ...... 680 Kg. (1,500 pounds) 
650 Kg. (1,432 pounds) 
Weight of oil receptacle... 560 Kg. (1,234 pounds) 

97.2 per cent 

Fall of maximum tension.. 3 per cent 


The 600 K. V. A. generator at the secondary station 
is of the flywheel type with stationary armature and 
circle of revolving poles. The movable part carries 
64 polar cores with magnetizing coils. It has an effi- 
ciency of 95 per cent. From the movable part, which is 
in the form of e2 channeled pulley, a portion of the 
energy of the steam engine is transmitted over a 
main shaft from which it is possible to actuate two 
dynamos for the lighting. In the construction of the 
generator it became necessary to take account of the 
fact that it had to operate in parallel with the trans- 
formers, and, consequently, in order to assure a proper 
operation, to admit for the generator a relatively great 
fall in tension, seeing that the total difference of the 
tension of the transmission of energy is about 100 per 
cent between full load and no load. With a constant 
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TRANSFORMER WITH ARTIFICIAL VENTILATOL. 
LINE. 


weather. The transformers wound for a maximu 
tension of 50,000 volts were afterward installed 
Nevertheless, before commencing a regular service wil 
the tension of 30,000 volts, some experimenis wert 
made for the purpose of studying the effect of th 


of the installation, as well as the losses tha! migl! 
take place in the line. 

Upon comparing the losses in watts in various & 
periments, it was found that those upon the line rap 
idly increased with the tension. They were 1 kilowat! 
at 20,000 volts tension, 4 kilowatts at 30,000 volts, an! 
10 kilowatts at 40,000 volts. 

It has not as yet been possible to ascertain how 
much such losses can be diminished by em loyins 
larger insulators. Moreover, as we have alreaily sail 
the tension has not been raised through motives @ 
economy. In making this installation, the Ocrliko 
works proposed before all else to study thoroughly * 
high-tension arrangement, to collect practical data, ant 
to find arrangements adapted for assuring an abst 
lutely certain service at such a tension, in order " 
be able to undertake and guarantee the consi ructi0l 
of a 30,000-volt installation. The object of the fir 
experiments was to obtain a general idea of the cond 
tions of operation that had to be expected; bu: othe 
phencmena supervened to make the question more pr 
found. It was found especially that there was « gre# 
dissymmetry between the three phases and that & 
cording to all appearances, the influence of the dis 
symmetry was so much the greater in proportion ® 
the drop in voltage of the generators and transforme® 
supplying the line was greater. The phenomena wer 
identical with the large and small motors. 

An endeavor was naturally made to remey th 
dissymmetry of the line as simply as possible. 
order to do this, the latter was divided into three equ 
sections, and in each of these the connections of th 
wires were reversed in a cyclic order. For practic! 
reasons it was impossible to make the three section 
exactly equal. The experiments were therefore pe& 
formed over again after making special arrangement* 
A special switchboard (Fig. 7) permitted of connett 
ing the main current coil of the voltmeter and a 
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peter, without interruption, one or the other phase. 
yoreover, it is possible to connect the shunt coil of 
the wattmeter, between the neutral point of the gen- 
erator and the different phases, or, if it be desired 
to measure the watts according to the double watt- 
meter method, to connect the secondary coil of the 
wattmeter between two conductors. A _ special com- 
mutator permits of reversing the direction of the 
shunt current of the wattmeter. 

The experiments were performed under very unfav- 
orable atmospheric conditions. 

The results obtained have permitted of drawing up 
the following table, in which are given the losses of 
energy ‘hat occurred in the different atmospheric con- 
ditions and at different tensions: 


— 
Losses in Kilowatts, 
= 
Sta'e of the Atmosphere. 22 > > 
= = 
Cloudless »<y and dry weather ........./ +25°| 0.6 | 0.79] 09 | 10 
Clondiess ky; hail during the night 
precedg the experiments ......... +5°| 0.68 | 1.05] 18 8.1 
Pall of snc in very fine flakes, tempera- 
ture be ow the freezing point ...... -4° ? 14 22 | 39 
sky cloudy, and rain a few hours pre- 
“vious the experiments..... +7°!| 13 2.0 3.0 42 
Fall of snes in fine flakes, temperature 
above ‘ve freezing point....  ...... +1.5°) 15 2.7 49 8.7 


— 


Thes' experiments have shown a curious relation 
betweer) the current of the line and the watts absorbed 
by the atter. The intensity of the current increases 
much ore rapidly than the voltage. Such intensity, 
measur’ | in the low-tension windings of the trans- 
former. is proportional to the intensity of the high- 
tension current. 
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“It is noticeable that, without exception, these criti- 
cisms have been not by men practical in the manufac- 
ture of iron or steel, but by that class of scientific 
dilettante who assume with an array of figures and 
formula to prove with equal facility either side of a 
question that their sympathies happen to be enlisted 
upon. 

“The truth of the blast furnace is that it is a highly 
economical device for accomplishing its end and will 
continue to be so until methods be found that will per- 
form its functions for less money. 

“Some classes of ore may now be more cheaply re- 
duced to metal by other means than the blast fur- 
nace, making a product whose analysis cannot be pro- 
duced in the blast furnace at all. Given a magnetic 
ore-carrying gangue, sulphur, and phosphorus in pro- 
hibitive quantity for making good steel economically, 
such ores find no market tributary to the blast furnace. 

“On the other hand such ores may be crushed, mag- 
netically concentrated, electrically smelted and pro- 
duce the best of steel at a price which can compete 
with an ideally situated blast furnace. 

“In last year’s paper I made the assertion that ‘the 
work of the electric furnace was performed upon a ton 
of ore with something less than 500 K.W.H. of en- 
ergy.” 

“Upon this basis one of our learned members ac- 
corded me an efficiency of 83 per cent, which he fol- 
lowed up by saying was impossible. In truth, at that 
time I was doing 10 per cent better than that, or an 
efficiency according to his figures, of 91.3 per cent. 

“To-day | am prepared to report to you that I am 
doing the same but better work, with one-half the 
K.W.H. reported to you last year, and it is with a 
spirit of some amusement that I contemplate what 
efficiency I am attaining to-day, assuming always that 
upon the basis of 500 K.W.H. per ton I was entitled to 
an efficiency of 83 per cent. Three problems have pre- 
sented themselves for solution, in the conduct of my 
work; first, the power required to agglomerate and 
sufficiently heat for subsequent reduction; second, the 
regulation of the size of the agglomerated particles, 
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that he was convinced from careful observation, that 
this was due to the reaction between FeS and FeO, 
at the high temperature of the electric furnace. Mr. 
Becker questioned the reaction, citing an experiment 
which he had made in which he attempted to make 
metallic iron by the reaction of iron sulphide and ox- 
ide, ending in failure. He also cited the unsuccessful 
attempts to obtain metallic nickel by the reaction of 
nickel oxide and sulphide. 

Mr. Scholl asked as to the purity of the product of 
Ruthenburg’s furnace and what became of the impur- 
ities. Mr. Ruthenburg explained that all impurities 
were primarily removed from the ore by magnetic con- 
centration, so that practically pure iron oxide was 
what was supplied to the electric furnace. Therefore, 
the sole duties of the electric furnace were, first, to 
agglomerate the finely divided portions of ore Into 
solid coherent particles that would not pack and im- 
pede the flow of CO. Second, to impart so many heat 
units to the ore that reduction through CO would be 
complete. 

Mr. Ruthenburg also called attention to the fact that 
iron ore was unique in its property of being reduced 
by CO at a temperature not very much greater than 
that of boiling water, although at higher temperatures 
short of melting the reduction is more rapid. 

In closing the discussion, Prof. Richards said that 
at last year’s meeting. in figuring the efficiency of the 
Ruthenburg furnace, based upon the figures given 
at that time, he had assumed that the ore was melted 
and that the work of the furnace was intended to pre- 
pare ores for the blast furnace. In the new light of 
the present day, he congratulated Mr. Ruthenburg 
on the success of his achievernenis and thought there 
was great promise of electrically produced steel as 
suming an important place in the economic produc- 
tion of that metal in this ccuntry. 


EMANATIONS OF Raptum.—With reference to recent 
researches of Crookes on this subject (see The Elec 
trician, vol. 1. p. 986), J. Elster and H. Geitel «i 
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TRANSFORMER OF THE SECONDARY STATION AT OKRLIKON, 


HIGH-TENSION INTERRUPTER, 


A THIRTY-THOUSAND-VOLT POWER TRANSMISSION LINE. 


This short account, we think, will permit of an idea 
being obtained of the experiments performed during 
'Wo years with 30,000 volts. The experiments that it 
IS proposed to make with 50,000 volts will not fail to 
be interesting, and will permit of collecting a large 
tumber of data, both practical and theoretical, upon 
high-tension transmissions, which data will prove of 
tility not only for the Oerlikon works, but also for all 
those vho are occupied with the electrotechnics of 
high tension, into which such experiments might be 
the means of introducing important modifications. 


ADVANCES IN THE ELECTRO-METALLURGY OF 
IRON. 


Oxr of the most interesting papers read before the 
fourt! general meeting of the American Electrochem- 
ital Society, held in Niagara Falls September 17, 18 
and 19, was that of Mr. Marcus Ruthenburg on “The 
Advances in Electro-metallurgy of Iron Production.” 
Mr. Ruthenburg has for years been experimenting in 
this important field, and has contributed much to 
What appears to be approaching success in the de- 
Velopment of an economic process, so that what he 
Says on the subject is of world-wide interest. 

Mr. Ruthenburg’s paper and the discussion that 
followed were as follows: 

At the last meeting of the Society a paper was 
ead for me upon the ‘Electro-metallurgy of Iron and 
Steel. In the discussion which followed the reading 
of the paper, as well as in the technical press of this 
Country and Europe, there has been a mild skepticism 
a to the possibility of competing with the blast fur- 
hate in the production of iron and the further reduc- 
tion of this iron into steel by the Bessemer pro-con- 
verter or the Siemens furnace. 


and third, the amount of reduction of tne agglomer- 
ated material. 

“The status of those three problems to-day is that 
a ton of ore is being agglomerated with an expendi- 
ture of about 250 K.W.H. 

“The size of the product is under perfect control. 

“The reduction is being made absolute. Inasmuch 
as the only function of the electric current is to ag- 
glomerate the dusty particles into coherent masses 
without binder or flux, and to convey a sufficient quan- 
tity of heat to the ore in the soaking pit, to permit the 
reducing agents to perform their functions, it will be 
readily comprehended that the heat and current losses 
due to maintain a molten mass are lacking.” 

In the discussion that followed the reading of Mr. 
Ruthenburg’s paper, C. J. Reed, of Philadelphia, asked 
as to the utilization and disposition of the calories con- 
sumed in his electric furnace and soaking or reducing 
pit. This phase of the question was answered for Mr. 
Ruthenburg by Alfred H. Cowles, who said he had 
made a study of the heat efficiency of Mr. Ruthen- 
burg’s work. 

According to Mr. Cowles’ figures, the heat units im- 
parted to the agglomerated ore by the electric current 
in passing the ore through the rolls, is sufficient to 
supply the needs of the ore for its reduction by 
CO, which is supplied to the bottom or cooler end of 
the soaking or reducing pit. The CO is pre-heated by 
being passed through heated checker work surround- 
ing the soaking pit. The heating of the checker work 
is accomplished by burning the but partially oxidized 
CO that comes from the hot ore chamber. The gas 
heating also makes up for the heat losses from the 
ore due to radiation. ‘ 

Mr. Ruthenburg spoke of the practically complete 
elimination of sulphur in his furnaee and explained 


scribe a peculiar kind of scintillating phosphorescence 
produced in Sidot’s blende by radio-active emana- 
tions, They introduced an insulated screen of sidot- 
blende, which had been kept in the dark for several 
days, in a dark space about 1 meter in cubic extent 
containing radio-active emanation from the soil. On 
maintaining the screen for two hours at a poiential of 
—2,000 volts, it became luminous. On examining it 
in the dark with a magnifying glass it was seen that 
the luminosity was not uniformly spread over the sur- 
face, but consisted of numberless stars appearing only 
momentarily. With the aid of strong radio-active 
bodies, the scintillating phosphorescence could be 
made very intense. An {mportant and characteristic 
distinction from the phosphorescence produced by light 
is that the new phosphorescence is not extinguished 
by red light. Blowing an air current over the screen, 
or pressing it against a glass plate, produced no effect 
upon the scintillations, and this squares well with 
Crookes’s idea that they are the accompaniment of the 
projection of electrons from the screen. A calcium 
tungstate screen shows only ordinary phosphorescence, 
but a thorium oxide screen shows scintillating phos- 
phorescence even after positive electrification —Elster 
and Geitel, Phys. Zeitschr., May 1, 1903. 

CHEMICAL AFFINITY AT Low TEMPERATURES.—Having 
found that solid fluorine and liquid hydrogen are capa- 
ble of combining at temperatures as low as —252 deg., 
or 21 deg. absolute H. Moissan and J. Dewar have fur- 
ther studied the affinity of fluorine at —187 deg. They 
find that that affinity is sufficient to produce the combil- 
nation of sulphur, selenium, phosphorus, or arsenic 
without external energy, to decompose calcium oxide 
with bright ingandescence, and to produce the explosion 
of a mixture of anthracene and fluorine.—Moissan and 
Dewar, Comptes Rendus, March 30, 1903, 
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USE OF THE INCANDESCENT MANTLE IN 
LIGHTHOUSES. 


Tr is often said that the invention of the incandescent 
mantle saved the gas industry from the deadly compe- 
tition with which electricity was beginning to threaten 
it. But it is not only public and domestic lighting 
that the incandescent mantle has come to transform. 
in France, although the fact is not generally known, 
it is now currently employed in lighthouses, and, al- 
though it does not possess the same formidable power 
as the electric arc, it has at least permitted of substi- 
tuting simpler apparatus—affording greater brilliancy 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 


burner (Fig. 1, No. 1) in which a t\-inch mantle is 
employed, and which burns 19.42 cubic feet an hour. 
Nevertheless, lighting by oil gas had still one draw- 
back, and that was the expense incurred by the estab- 
lishment of a small gas works in each lighthouse. An 
endeavor has been made to do away with this incon- 
venience by producing the incandescence through the 
vapor of petroleum, although the same end might 
possibly be attained by the use of the vapor of alcohol. 
The burners employed have various forms, but are all 
based upon the principle which is now utilized in 
alcohol lamps, and which consists in injecting the 
liquid fuel into « vaporizer heated by the mantle 


Fie. 2—COMPLETE APPARATUS FOR OPERATING AN 
INCANDESCENT MANTLE LIGHTHOUSE LAMP 


WITH KEROSENE. 


than the old kerosene lamp with many wicks. There- 
fore, except in cases where a light of exceptional power 
was needed, the incandescent mantle has replaced the 
kerosene lamp, and considerable saving has been 
realized. Up to 1894, the sources of light employed 
were mineral oil burners, with numerous wicks, and 
the electrie arc, which it became necessary to discard 
in some of the 46 lighthouses projected in 1882, on 
account of the expense that it would have involved. 
It became necessary to find something else, because, 
as the lamented M. Bourdelles has shown, the increase 
of power and intrinsic brilliancy in mineral oil lamps 
grows less in proportion as the size, and consequently 
the consumption of the burner is increased. Into this 
process, then, but very few improvements could be 
introduced, se this led to the adoption of an entirely 
new method—the use of the Auer mantle made incan- 
descent by gas, which gives luminous sources of much 
greater intrinsic brilliancy. It was evidently unne- 
cessary to endeavor to use the ordinary burner em- 
ployed in city lighting, the intensity of which does 
not exceed that of mineral oil burners with two or 
three wicks, and the lighthouse service therefore de- 
vised a special and very simple apparatus that burns 
oil gas at a pressure that permits of discharging a 
large quantity of it upon the mantle. In this way 
there have been obtained luminous sources, which, 
while being sensibly more economical, have a mean 
special brilliancy triple that of the 3 or 6-wick burners 
such as are installed in first-class lighthouses. The 
burner (Fig. 1, No. 2) consists of a vertical tube, T. 
provided at the upper part with a Bunsen burner and 
a mantle. At the base of this tube is arranged an 
ejector, E, provided with a capillary aperture, (, 


itself, the vaporizer being at the outset raised 
to the proper temperature by burning a small quantity 
of alcohol. The vapor then goes to the Bunsen burner 
of the mantle after admixture with air in the propor- 
tion desired. 

When the nature of the optical apparatus permits, 
the vaporizer is made in the form of an inverted U, 
the branches of which embrace the mantle as closely 
as possible, and which is directed according to the di- 
agonal plane in which its presence does not involve 
any inconveniences as regards occultation (Fig. 1, No. 
3). When the case is otherwise, an arrangement is 
adopted (Fig. 1, No. 4) in which the petroleum inlet 
tube is placed alongside of the vaporizer. The two 
tubes produce a single occultation in a dark sector, or 
on the side toward the ground. These two types of 
burners require for their operation merely the addition 
of a reservoir of petroleum connected with another 
fitted with air at a pressure of 851-3 pounds to the 
square inch. The conduit that connects them carries 
a pressure gage and a small expander that permits of 
regulating the pressure exerted by the air, which 
should be at least 351% pounds. The discharge of the 
petroleum is regulated through a specially arranged 
needle valve. 

These apparatus are provided with 1.18-inch mantles; 
but, since the arrangement just described had some 
drawbacks, there has been more: recently adopted a 
burner that, to a certain extent, recalls the first one 
above mentioned, with two tubes for rendering 2-inch 
mantles incandescent. Here the increase of lighting 
surface renders the occultation of slight importance 
(Fig. 1, No. 5). 

These successive improvements have given most ex- 
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1.—INCANDESCENT BURNERS FOR LIGHTHOUSES. 


land 2. Gas burners. 3, 4 and 5. Petroleum burners. 6. Acetylene burner. 


through which the compressed gas makes its exit. 
This latter, in expanding, combines with the surround- 
ing air and becomes intimately mixed therewith in 
the tube, 7. The discharge of the gas depends upon 
the pressure and the diameter of the ejector, while 
that of the air is determined by the diameter of the 
orifices at the base of the tube, 7, which are so regu- 
lated that a perfect combustion may be obtained. It 
has been found that the consumption diminishes in 
proportion as the pressure increases up to 1.42 pounds 
to the square inch, and with 2.27 pounds to the square 
inch pressure the consumption is 5.65 cubic feet an 
hour. Uniform operation is assured by an expander. 
There has also been put in service a slightly different 


cellent results in the process of lighting, which had 
already been considerably transformed by the adoption 
of the principle of incandescence. The fact is that 
with the primitive oil gas burners, the intrinsic brilli- 
ancy is equal to 2, while it reaches 2.5 with the ordi- 
nary petroleum vapor burners, and 3 with the last 
type that we have briefly described. 

The consumption of petroleum may descend to 4. 
grammes (0.141 ounce) per carcel (=—9% candle 
power) of intensity obtained; in practice, the consump- 
tion does not exceed 5 grammes (0.176 ounce). which is 
very small. The annual expenses necessitated by a 
petroleum incandescent burner are no greater than 
those of a 4-wick lamp, and yet a much more powerful 
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light is obtained. The only thing to be feared ig thy 
clogging up of the ejector through the particles of tar 
carried along by the gas; but this can be fully rem, 
died by a careful cleaning of the vaporizer, or even 
by clearing the ejector with a needle. 

Referring to the most recent experiments made jy 
the lighthouse service, we may say that a great dea) 
of attention has been paid to the possible Application 
of acetylene, which would permit of carrying the jp 
candescence of mantles still further, and that just y 
present some burners manufactured by the Compagni. 
de l’Acetylene Dissous are under experiment.  Theg 
burners are provided with 2-inch mantles, which, wit) 
an effective pressure of 1.1 pounds to the square ing 
upon the acetylene, gives an intrinsic intensity of ¢7 
per square centimeter with a consumption of 2.6 liter 
(.09 cubic foot) per carcel burner (Fig. 1, No, §) 
These experiments with acetylene are taking place y 
Chassiron, by means of a gas generator that furnishes 
in the morning, and at once, the entire quantity d 
sired for the lighting for one night, without its being 
necessary to touch the apparatus. 

These incandescent arrangements cannot cope with 
the electric arc as regards brilliancy, but electric ligh, 
costs almost too much for the power demande! of the 
majority of lighthouses—Translated from La Natur 
for the Screntiric AMERICAN SUPPLEMENT. 


TESTING THE SPECULA OF REFLECTING 
TELESCOPES.* 


A CORRECTION OF A WELL-KNOWN FORMULA. 
By James ALEXANDER SMITH. 


THERE are signs that the reflecting telescope is rm 
gaining the high position from which it was *empor 
arily deposed by large refracting rivals. 

Perfectly achromatic, simple—there is but on» large 
surface to figure, as against at least four in ‘he rm 
fractor—non-dependent upon optical purity of struc 
ture, cheap, and capable of giving perfect de.inition, 
it is well worthy of close consideration. 

The all-important qualities are achromatis:r and 
definition. The first is inherent in the type, the latter 
Tequires that the optician shall have at his co mani 
a perfectly reliable and exceedingly delicate mei hod of 
testing. 

There is little doubt that the reflector, or the observ. 
ing environment, has not infrequently been condemnei 
as per se unsatisfactory, when the defective perform 
ance simply indicated that the correction of the specv- 
lum was incomplete. 

The numerous scientists and scientific amateu’s who 
construct their own instruments, often of large size 
are dependent chiefly upon Draper’s method of “pars 
bolization by measure,” as described in the classic 
monograph on the “Silvered Glass Telescope,” pub 
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REFLECTING TELESCOPE, 


lished in the Smithsonian Contributions, vol. xiv., 1865, 
and in such cases it would be difficult to devise a bet: 
ter system, as a system. It is an effective progress 
method, carrying the worker steadily on until he can 
apply the ultimate test of all, stellar observation ut 
der rare and perfect conditions of atmosphere. From 
that decision there is no appeal. 

Obviously, the telescopic performance of a speculum 
so tested, will be dependent upon the soundness of the 
mathematical reasoning underlying the formul used, 
the correctness of subsequent computations, and the 
closeness with which they are approximated by manipt- 
lation. 

Unfortunately, there is an error of 50 per cent it 
Draper’s deductions, and the consequent loss of the 
higher qualities of an instrument may be much great 
er, yet the formule are frequently quoted, or referred 
to in technical literature,; without a hint given that 
emendation may be necessary. That warning may 
needed is illustrated by the fact that one English pre 
fessional maker supplied with each of his mirrors 4 
chart showing the concordance of the measured results 
at each zone, and those computed by the equation rf 
ferred to. 

The initial premises of this paper are: 

I. That a truly parabolic form of section is desired. 

II. That the reader has a theoretical, or better, # 
working knowledge of “parabolization by measure.’ 

III. That the radiant (or “pinhole”) is, as figured 
and described in the Smithsonian Contributions (a0! 
in the many literal reproductions which have appearél 
since), a fixed point in the axis of the mirror, sitt 
ated at twice the principal focal distance from th 
vertex, or “at the center of curvature.” 

N. B—An easily accomplished approximation i? 
practice suffices, as, presuming fixity, a slight axial dif 
ference between the radiant and “center of curv® 
ture” does not introduce appreciable errors in the 
quantities. 

The succeeding geometric analysis is based er 
well-known properties of the parabola, to be fou? 
rigidly demonstrated in elementary works on th 
conic sections. It is simplified in order that nd 
mathematical readers may, by following the reasonin® 
or even by the use of compass and scale upon ex s 
ated diagrams, convince themselves of the truth of th 
final deductions; to geometricians these will be almo 
self-evident. 

Let A B be the axis F the focus, and V the vertex 
a parabolic curve, VC. 

Then, if from any point D in the curve VC, 2 ta 
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t DE, ordinate DG, and normal DH be drawn to 
the axis: 
|. The subnormal GH is of constant length, irrespec- 
tive of the position of D in the curve, and is constantly 
yal to twice the principal focal distance VF. 
]I. The subtangent HG is equal to twice the abscissa 


wi. The relation between the subnormal GH, ordi- 
nate ay ay subtangent EG, is expressed thus: GH 

: BG. 

Since = is a constant, the point H will be at its 
minimum distance, equal (by I.) to 2VF from V, 
when V@ vanishes, or when @ coincides with V; that 
js, when the point D is taken at V. Let the axial point 
marking the minimum distance of H from V be taken 
as datum, and be denoted by z. 

Obviously, as D is moved in the curve from V toward 
¢, V@ will increase, and the distance rH will (by I.) 
be constantly equal to VG: 

But (by II.), V@ is equal to one-half of EG— 

And (by III.), GH : D@ :: D@ : EG— 

Therefore (expressed algebraically )— 


(tH) = 
(DG)? (GH) 
2 
= (DG)? + 4VF 
or,in words: The axial distance of a normal from the 


point « is equal to the square of the related ordinate 
divided by four times the principal focal length. 

The value of this step in the process so determined 
is give as the final result by Draper. In minor work- 
ing the two quantities required to find the axial posi- 
tion of the normal for a given zone are known; 2 VF, 
or twice the principal focal length, is the equivalent 
of the radius of the circular templet most nearly 
matchiog the curve of the mirror; DG, or the ordinate, 
is halt the diameter of the zone under test. 

But the position of x in reference to H does not, 
as many writers and constructors appear to assume, 
denote the aberration, unless both the “pinhole” 
and “) nife-edge’’ move longitudinally together as com- 
mog parts of a plane perpendicular to the axis. With 
that arrangement the incident ray, normal and re- 
flected ray are coincident, and the preceding equation 
expresses the zonal aberration to be allowed. But, 
as speified and illustrated by Draper, and as probably 
almos. always arranged, the radiant is at z and fixed. 
The equation then ceases to apply. 

Because, if x does not coincide with H, then by the 
laws «f reflection, the angle between the incident ray 
XD and the reflected ray Dz will be bisected by the 
norms! DH. 

Hence the reflected ray will cut the axis at a point 
z, making the portion Hz of the axis equal—sensibly 
—to -H. 

Therefore the apparent aberration, as defined by 
the axial distance between the “pinhole,” or radiant 
fixed at z, and the “knife-edge” at z, is equal for any 
given zone to twice the value found by the preceding 
equation. When y equals the semi-diameter of a given 
zone and f equals the principal focal length, the true 
expression for the distance between the radiant and 
the knife edge is 

y 


2f 

This is twice the quantity called for by Draper's for- 
mula. which therefore errs in the direction of under- 
correction. 

It has been indicated that this 50 per cent does not 
fully represent the whole loss of efficiency. A nu- 
merical example may make this clear. 

Assume a perfect Newtonian speculum of 48 inches in 
aperture and of 32 feet focal length. The focal 
image of a star will be, not a point, but owing to in- 
terference phenomena, a “spurious disk” (the greater 
the aperture the smaller the disk, hence a theoretical 
advantage of large mirrors in point of definition), 
subtending about 1-10 of one second of are at the 
focus. equal to about 1-6000 of an inch diameter. 
Hence rays diverging from their true courses, but still 
falling within that circle will not detract from the 
highest definition the aperture is capable of afford- 
ing. It follows that the related longitudinal aberra- 
tion of about 1-750 of an inch at the focus of the 
telescope is also negligible and represents the amount 
permissible without deviation from the acme of per- 
fection. This amount is quadrupled at the “center of 
curvature,” and becomes 1-187 of an inch. 

Draper’s formula gives a result in defect to the 
extent of *% of an inch at the “center of curvature,” 
or 3-32 of an inch at the telescopic focus, connoting 
at the latter point a circle of confusion of about 1-85 
of an inch in diameter, a dimension vastly in excess 
of the minimum 1-6000 possible. 

It follows that the focal images of closely adjacent 
points, whether stellar and isolated in space, or ele- 
ments of lunar or planetary surface detail, would be 
lost by the overlapping of their associated circles of 
confusion, and that the resulting definition would be, not 
that theoretically due to reduced “spurious disks” con- 
sequent upon enlarged aperture, but to the wholly ex- 
traneous areas of confusion due to inaccurate figuring. 
Unless, perhaps, for use upon ill-defined nebular ob- 
jects. or for purposes when “light grasp” is the chief 
essential, such an instrument would be of inferior 
value, the potentialities of its aperture would be 
missed, and the additional cost and inconvenience 
arising from its dimensi lessly incurred. 

It is no mean task to attempt to concentrate the 
light from some 1214 square feet of surface into about 
the one forty-millionth of a square inch, yet that is 
what the preceding numerical example implies. 

It is very certain such results could not be ap- 
Proached by the archaic devices and unrigid sup- 
Ports so often described. For instance, the conven- 
tional 1-200 inch pinhole is quite large compared to a 
1-6000 inch spurious disk, and would permit of an un- 
certainty of the position of z to the extent of about 
2-25 of an inch—the writer has in some special cases 
in research located z to within 1-1800 of an inch—and 
it may well be that from such causes the difference, 
ia the workshop, between a perfect and an under- or 


This is also equal to twice poh given zone— 
«fact which may enable workers to avoid computation by actual measures 
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over-corrected specula, may be completely masked even 
when grave errors exist. 

It is to be hoped that in the near future some of 
these errors and difficulties may be swept away, and 
with them the haze which at present obscures some of 
our windows into the outer universe. 

Melbourne, Australia. 


A SILENT METRONOME. 


THERE are numerous metronomes in existence, but 
all have the drawback of being noisy when they have 
to be employed, not by beginners who have need of the 
characteristic tick-tack to keep them constantly in 


{ | 


esses 


SS SKY} 


SILENT METRONOME. 
1. View of the apparatus. 2. Section of the mechanism, 


rhythm, but by artists, singers, musicians, or composers, 
who require of this instrument simply a rapid indica- 
tion of the measure that they desire to follow. In this 
case, an indicator is needed that shall show the meas- 
ure solely through the silent swinging of an arm of 
some kind. Such a want is supplied by the Endrés 
and Decastiaux metronome. 

This apparatus, which, at first sight, somewhat re- 
sembles a barometer surmounted by a thermometer, 
gives ali the measures used in music, from 40 units of 
time to the second, corresponding to the largo, up to 
240 units, or the prestissimo. The apparatus is based 
upon the oscillations of a pendulum, but an ingenious 
arrangement has been devised to permit of obtaining 
the manifold beats without the use of a thread of 
immoderate length and in nowise practical, and of 
likewise affording a means of instantaneously regulat- 
ing the metronome for all measures without having 
to stop it. In order to realize such a desideratum, the 
time is counted by simple beating, double beating, or 
quadruple beating. For this purpose the dial of the 
metronome is divided into three circles, as may be 
seen in the figure, marked by the numbers 1, 2, and 4. 
The measures indicated upon the circle 1 (from 126 to 
240 units a second) are counted by simple beating; 
the measures of the circle 2 (61 to 120) are counted 
by double beating; and, finally, those from 40 to 60 
on circle 4 are counted by quadruple beating. Let us 
recall the fact that a beat is the time that it takes 
the pendulum to swing once from right to left or in- 
versely. In order to regulate the apparatus to the de- 
sired measure, by means of the button, M, placed in 
the rear, the hand seen upon the dial, L. is brought to 
the proper figure, with the result, as we shall see fur- 
ther along, that the motion decreases or increases the 
length of the suspension thread. The ball, J, that ter- 
minates the thread is then made to swing once by 
hand, after which the oscillation will continue silently 
for several minutes. 

If it be desired to modify the measure while the 
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serves to regulate the thread (and also the bob) in its 
motion parallel with the dial. It will be seen that, 
owing to this combination, since the rotation of the 
button carries along the channeled pulley, D, it will 
shorten or lengthen the thread in displacing in a cor- 
responding manner the hand that indicates the meas- 
ure. For each length, the number of the isochronous 
oscillations is proportional thereto. The thread is long 
enough to give the minimum of 126 simple beats. The 
diameter of the pulley is exactly calibered for the 
various measures, that is to say, for reducing to an 
exact degree the length of the thread for such or such 
ee —_ of displacement of the button, pulley, and 
and. 

The bob at the extremity of the thread consists of 
a small copper sphere, J. There is nothing peculiar 
about it save that it carries at its lower part a small 
screw that traverses it and upon which the end of 
the thread winds. It is thus possible to regulate the 
metronome by the tightening or loosening of the 
screw in case the thread should become elongated or 
shortened, or the number of beats should no longer be 
exact through the metronome being out of order. 

Above the circular part of the apparatus there is a 
vertical table which masks and protecis the tube in 
which the thread rises, and which gives a few indica- 
tions as to the musical movements of the various meas- 
ures.—Translated from La Nature for the Scienriric 
AMERICAN SUPPLEMENT. 


SEWAGE PURIFICATION PLANTS FOR SUMMER 
COTTAGES. 


By Joun W. Atvorp, Sanitary Engineer, Chicago, III. 


THE importance of providing adequate and proper 
sanitary arrangements for cottages in summer resorts 
cannot be overestimated when it is considered how 
rapidly such resorts have grown in the last few years 
and how closely crowded together cottages are in most 
cases. The American people are turning their at- 
tention to summer homes in large numbers, and one 
of the first inquiries upon which they wish to be as- 
sured is that they snall have pure water and proper 
sanitary arrangements. Failure to provide these two 
essentials (especially important in country life) is to 
deprive the summer resort of its greatest benefit to 
the tired city worker. 

Investments in summer resort property are gener- 
ally made on the basis of the least possible expendi- 
ture consistent with comfortable living, and it is too 
often the case that sanitary arrangements are not 
perfect, or are left to the neighborhood plumber. If 
there is no sewer system—and generally there is not— 
the plumber’s idea of sanitation will revert to the 
old idea of cesspool, which will prove in almost every 
case to be a nuisarce. 

It is with the idea that modern improvements in 
the septic tank and subsequent filtration can be adapt- 
ed for summer resort cottages, where sewer systems are 
impracticable and the soil of a porous nature, that the 
accompanying desigr has been made. 

The flush closet may be situated within the cot- 
tage or in a building attached to it, as may be de 
sired. It is not a part of the design, except to show 
its general arrangement. The plant proper is ar- 
ranged so as to utilize materials which may readily 
come to hand as far as possible. Three oak casks, 
such as are ordinarily used for vinegar, may be pur- 
chased at second-hand, and when arranged as shown 
in the drawings will form the septic tank, the anerobic 
filter, and the flush tank. The inlet to the septic tank 
should terminate at about the center of the septic 
tank as shown, and should be ventilated with a one- 
inch pipe conveniently located. From the septic tank 
the sewage will flow through a short connection to 
the anerobic filter, which should consist of an oaken 
cask buried with its side down. Across the bottom of 
the cask should be laid a grating of sticks of sufficient 
strength, so that the filtering material may rest upon 
them, leaving a free opening below for the circulation 
of the incoming flow. The materials with which the 
anerobic filter should be filled should be fairly coarse 
at the bottom, growing finer toward the outlet from 
the filter. A graduation from egg to chestnut size 
would be desirable. The outlet from the anerobic 
filter should be of a piece of elbow pipe near the top 
of the cask, so set that it will control the level of the 
liquid both in the septic tank and the anerobic filter. 
Provision should be made between the septic tank 
and the anerobic filter for emptying the larger por- 
tion of their contents at the end of the season. The 
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SECTIONAL VIEW OF COTTAGE SEWAGE-PURIFICATION PLANT. 


apparatus continues to operate. all that has to be done 
is to turn the button, and the hand operatively con- 
nected with it, through the rod, (, and this elongates 
or shortens the thread. 

In fact, if we examine the interior of the instru- 
ment, we shall find that the thread starts from a 
channeled pulley, in the axis of which is centered the 
rod that carries the hand, the axis coinciding with 
that of the indicating table. The thread afterward 
ascends vertically, passes into a tube, J. which is 
curved beneath, and makes its exit opposite what con- 
stitutes the oscillating axis of the system. Over the 
metronome, in fact, is arranged a fork, K, provided at 
its upper part with two junction points, and that 


device shown in the drawing consists of a tee in which 
a wooden plug fits, which is removed by being fastened 
to a stick coming to the surface of the ground. This 
will drain the casks below the level of the cast-iron 
pipe and prevent any trouble from freezing during the 
winter. 

The flush tank consists of a cask sawn in half and 
covered with plank as shown. A good three-inch cast- 
iron siphon should be set in its bottom. This is really 
the most expensive item connected with the plant, and 
upon its regular action will largely depend the success 
which the plant will show. The flush tank will fill 
and empty in proportion as the closet is used, and 
probably will be discharged at least twice a day in 
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ordinary cases. The outlet of the siphon is connected 
with a line ef ordinary farm tile, the grade of which 
in porous soils should be away from the flush tank at 
the rate of about 0.2 foot in a hundred feet. If laid 
in fine sand the joints of the farm tile should be sur- 
rounded with coarse gravel or tar paper to prevent 
the sand from entering the tile. In localities where 
the ground is not sufficiently porous, greater length of 
tile should be laid, but in fairly porous soils about 
one foot cf tile ought to be laid for every gallon of 
sewage passing through the plant in 24 hours. 

In very stiff and impervious soils a trench should 
be dug two or three feet below the level of the tile, 
and underdrained to some outlet in the vicinity. The 
trench should then be filled with coarse sand and 
gzravel, beginning with the gravel at the bottom. The 
discharging tile should then be carefully laid as here- 
tofore described. The top of the trench may be then 
covered with soil, and no difficul‘y ought to be ex- 
perienced with over-saturation. 

The total expense of the plant here shown, not in- 
cluding the closet or closet bowl, will be about $25, al- 
though this will vary in different localities, depending 
upon the porosity of the soil, the cost of the materials, 
labor, and other items. 


ENGINBERING SUBJECTS AT THE BRITISH 
ASSOCIATION: A RETROSPECT. 


In opening the proceedings of the Engineering Sec- 
tion at the recent meeting of the British Association, 
Mr. Charkes Hawksley made reference, in his presi- 
dential address, to technical education—a subject that 
is discussed at almoet every meeting of scientific 
bodies in the present day. Mr. Hawksley was com- 
mendably brief in dealing with this question, and the 
most noteworthy feature of his remarks was an ex- 
pression of the hope that in the future training of 
engineering students, increased attention would be 
paid to tae combination of artistic merit with excel- 
ience of structural design. With this aspiration we 
are most heartily in accord. It may or may not 
be true that, as we are sometimes told, architects are 
taught design without adequate training in construc- 
tion, but it is tolerably certatn that engineers receive 
practically no instruction with regard to artistic de- 
sign. Undoubtedly, it is a fact that the main outlines 
of an engineering structwre are dictated by principles 
that inevitably lead to correct results, but engineers 
very frequently go astray when dealing with final de- 
tails, which cannot be designed by the aid of mathe- 
matics. There are many forms of engineering con- 
struction in which any attempt to improve upon the 
absolute simplicity of pure structure would only lead 
to grotesque absurdity; and on the other hand, there 
are many types of engineering work, especially bridges 
and other structures of monumental character, where 
complete harmony and correct effect are only attain- 
able by the combination of science with art. Consider- 
ing the many subjects that must be mastered by the 
engineering student, we do not for a moment believe 
ti.at it would be possible for him to acquire a suffici- 
ent knowledge of artistic design, so as to enable him 
in after practice to dispense with the co-operation of 
the architect when important structural works have 
to be erected in public places. Still, the idea brought 
forward by Mr. Hawksley is a good one, and we should 
like to hear more of the suggestion. 

After mention of the valuable work now being con- 
ducted by the Engineering Standards Committee, the 
subject of intercommunications was taken up by the 
president of the section. Road traffic, self-propelled 
vehicles, electric tramways, light railways, and rail- 
ways were in turn reviewed. Referring to what we 
are now almost compelled to term “steam railways,” 
Mr. Hawksley showed that several of the leading rail- 
way companies are now turning their attention to 
improved methods of traction, and he instanced the 
Mersey Railway as the first example of a British 
railway converted to the use of electric traction, It is 
interesting to nete that on this line adequate precau- 
tions have been taken against fire. The electrical 
equipment is thoroughly fireproof, the motor compart- 
ment being cased in asbestos slate, cutting it off com- 
pletely from the remainder of the train. 

The address was further devoted to canals, ship- 
building, wireless telegraphy, and sewage disposal, and 
after some remarks on the Liverpool docks and the 
Nile irrigation works, it concluded with a somewhat 
technical consideration of waterworks engineering and 
management. As an introduction to the discussions 
to be anticipated at a meeting of engineers of all 
classes, this address was in every way suitable. Prac- 
tically every department of engineering received due no- 
tice, and the author did not omit to speak fully on the 
subject—that of water supply—with which he is most 
intimately associated. It is rather a pity that this 
spirit of catholicism was less evident in the business 
afterward coming before the section. Although many 
instructive papers were read, too large a proportion re- 
ferred to electrical apparatus and traffic problems, 
while constructional engineering scarcely received the 
attention that might have been expected. It is true 
that Mr. Cuthbert Brereton gave a short description 
of the new bridge at Kew, but this was the only com- 
munication relative to structural work. 

Mr. J. Harrison followed with a paper of purely 
mathematical character, illustrating the application 
of graphical methods to engineering computations, 
and more particularly to such as are necessary in 
machine design. This, again, was the only paper in 
its class, a circumstance not altogether to be regretted, 
for although the science of mathematics is of para- 
mount importance, we are not quite sure that it is a 
subject that can be usefully and sufficiently discussed 
during so brief a session as that of the British Asso- 
ciation. 

At the next day’s meeting attention was almost ex- 
clusively devoted to the question of road locomotion 
and motor traffic. A report was received from a com- 
mittee, of which Sir John Thornycroft is chairman 
and Prof. Hele-Shaw is secretary, appointed to con- 
sider the resistance of vehicles to traction. In this 
report were described experiments made with differ- 
ent kinds of tires on different forms of roadway and 
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at varying velocities of travel. From diagrams given, 
it appears that tractive effort diminishes proportion- 
ally with the increase of velocity. The explanation of 
this suggestive fact is probably that the faster a wheel 
travels the less time it has to fall into the hollows in 
the roadway, with the result that it skims along the 
tops of ridges and irregularities. Some further ex- 
periments, made with the object of ascertaining the 
most suitable design of wheel for heavy tratfc, were 
also described in the report, the general conclusion 
being that little advantage is to be gained by adopting 
tires of more than 9 inches wide in the direction of 
reducing road resistance and damage to the surface. 
We observe that further experiments are proposed for 
the purpose of testing the accuracy of this conclusion. 
At the same time it would be desirable to inquire into 
the best means of preventing the clouds of dust which 
are the usual accompaniments of seif-propelled vehicles 
traveling on macadam roads in dry and even in mode 
rately dry weather. It is no doubt desirable that the 
expenditure of mechanical power should be kept within 
proper limits, but to the community at large it is more 
important that the dust-producing power of mechani- 
cally-propelled vehicles should be reduced to a mini- 
mum. 

This point was discussed in connection with a paper 
by Mr. Clarkson on “Locomobile Design.” Mr. Worby 
Beaumont then stated that trials were about to be 
made with the view of ascertaining the best means of 
preventing dust. and he appeared to be of opinion 
that the dust question could probably be settled by 
improved road construction. We cannot agree with 
this view so far as macadam roads are concerned, for 
a low-bodied motor-car is capable of raising large vol- 
umes of dust from the very best forms of surface. The 
nuisance might be mitigated in some measure by en- 
acting that no part of the body of any self-propelled 
vehicle should be nearer the ground than, say, 3 feet; 
but it seems probable that the only real remedy would 
be the universal adoption of tar macadam or asphalt. 
Such a proposal would at once suggest difficulties of 
economic and fiscal character which we cannot now 
pause to discuss. It is evident, however, that so long 
as road surfaces are formed of friable materials, merely 
bound together with powdered stcne and water, there 
will always be dust that must inevitably be raised by 
wind, vehicles, and other disturbing elements. 

The last paper contributed at the sitting to which 
we now refer was by Col. Crompton, R.E., on “The 
Problem of Modern Street Traffic.” It was pointed 
out by the author that, notwithstanding the improved 
means cf communication now available, the average 
speed of travel in large cities does not exceed about 
five miles an hour. This anomalous and highly un- 
satisfactory condition is largely brought about by the 
enormous amount of traffic conducted at a walking 
pace, and also by the obstruction of streets by vehicles 
standing at the curb, or aimlessly wandering from 
place to place. Foot passengers also add to the diffi- 
culty, as they are at present entitled to the use of 
the roadway or tootway just as they please. Im order 
to deal satisfactorily with these and other difficulties, 
the author advised the establishment of a department 
of the police to take special control of street traffic. 
This department would be empowered to determine 
what classes of vehicles were fit and proper to be em- 
ployed and to advise authorities as to by-laws and regu 
lations, and upon street improvements, crossings, raik 
ways, subways, and tramways. 

Those who have observed the peculiarities of Lon- 
don traffic know how lamentably deficient are the ex- 
isting means of control. The utmost latitude is ex- 
tended to obstruction, and very little endeavor is made 
to sort traffic according to its character and speed. 
Omnibus and cab drivers seem to think the streets 
belong to them; the drivers of heavily-laden drays 
and wagons dreamily pursue their way regardless of 
the delay they cause to people in a hurry; and those 
delivering goods at buildings block up the thorough- 
fares for hours at a time. No doubt there is very 
great scope for an able board of experts of the kind 
proposed by Col. Crompton, and it is to be hoped that 
the paper to which we refer may have some practical 
result. In the discussion which followed, Mr. Hawks- 
ley made the useful suggestion that roadways should 
be made with less camber, so that heavy vehicles 
could more easily be driven close together, and he 
very properly deprecated the placing of lamp-posts 
down the center of streets, a bad practice that has 
been perpetuated by several local authorities during 
recent years. 

On the following day, the report of a committee on 
screw gages was received, and some papers were read 
dealing with details of electrical engineering, but be- 
ing of somewhat abstruse character, they did not ap- 
pear to attract much attention from the members 
present. This fact serves to emphasize the remark 
that a miscellaneous gathering, such as may be found 
at a sectional meeting of the British Association, does 
not want to be troubled with papers relating to highly 
specialized branches of any one department of engi- 
neering, especially when the arguments of the authors 
can only be followed by the careful examination of 
mathematical formule and reasoning. A much more 
suitable paper was brought forward at the next sitting 
by Mr. F. B. Behr, who read a communication on 
“High-speed Express Mono-rails,and the Manchester & 
Liverpool Express Railway.” The system originated by 
Mr. Behr has already been discussed in the technical 
press, and there can be little doubt that when one or 
two successful installations have been made this new 
means of locomotion will be adopted in various parts 
of the country. At present there is an idea in scme 
quarters that the public will never consent to be 
whirled along an electric railway at a speed of some- 
thing like 150 miles an hour, but, as happened in the 
case of the existing steam railway system, this feeling 
of timidity will soon wear off, and the practical annihi- 
lation of distance from town to town will in due time 
be fully appreciated by the public. Whether, however, 
habitual traveling at such speeds will not have an 
effect injurious to health, and calculated to shorten 
the lives of those who indulge in it, is still a very 
serious question, to which experience alone, perhaps, 
can supply the answer. Nor can one avoid the re- 
flection how terrible would be the nature of a “railway 
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accident” to a train traveling at such a speed. 
single passenger in it would survive. 

In a subsequent paper, Mr. A. M. Bell gave some 
interesting facts relative to the progress recently Made 
in the application of liquid fuel for steam raising. It 
was stated that four vessels of the Hamburg-A mericay 
line had already been equipped for burning oil, with 
the result that the consumption for twenty-four hours 
was about 32 tons of fuel oil, as compared with 4 
tons of coal. In an Austrian-Lloyd steamer of 9,999 
horse power 23% tons of oil replaced 43 tons of Wels, 
coal, or 74.7 tons of Dalmatian coal. The Holdey 
burner described by the author appears to be capabje 
of a very varied adoption, and, further, it can jp 
applied for the consumption of oil in connection with 
solid fuel. With this apparatus an equivalent evapo. 
ration of 15.5 pounds of water per pound of oil hag 
been secured, but it must be noted that to burn 9jj 
satisfactorily, the suitable design of the furnace jg 
equally important with the proper design of the burner 

A somewhat kindred subject was brought before the 
meeting by Mr. R. Pearson, who read a paper ou “The 
Discovery of Natural Gas in Sussex.” The presence 
of natural gas in that county has been known for 
many years, but it is only quite lately that this form 
of combustible has been utilized for light and ower. 
The Heathfield Station on the London, Brighton @ 
South Coast Railway is already lighted by means of 
natural gas, which is also employed for lightine and 
heating purposes in many houses at Heathfie!|. [t 
has further been applied for driving gas engines jn 
the same district. At present it is not definitely clear 
whether the gas fields of Sussex are of sufficient capa. 
city and extent to revolutionize the character o' this 
and adjoining counties. Mr. Pearson expresse:' the 
opinion that a good supply of gas at great pressure 
would be available, and stated that inquiries wee al- 
ready being made for land with underlying su) plies 
of gas, with the object of establishing manufac'ories 
in Sussex. It is a well-known fact that iron is }enti- 
ful in the district. and if fuel can be provided at suffi. 
ciently low rates, there may be wonderful chang:s in 
a part of England now regarded as a strongho'| of 
agriculture, and as a place in which people may es ape, 
temporarily or permanently, from the busy hum o! the 
metropolis. 

Two or three papers read during the ensuing meet- 
ing dealt with the application of certain problenis of 
physical science to mechanical engineering. On of 
these, by Mr. C. H. Wingfield, on “Permanent Sv in 
Cast Iron Due to Small Stresses,” was of considerable” 
interest. The author showed that piston rings, cach 
consisting of an inner and outer ring of uniform sec- 
tion, differed materially in the quality of their out- 
ward pressure per square inch of circumference, 
whereas by the formule generally published hey 
should agree in this respect. Other experiments de- 
scribed by him made clear the fact that when spring- 
rings had been forced into circular gages, they suffered 
material permanent set during the first fifteen mini tes. 
It was also found that a measurable degree of set 
was producible by merely squeezing a ring of this 
kind between the hands. The amount of spring in a 
cast-iron ring appears to be much greater than is <en- 
erally realized. According to the author, a_ spring- 
ring about 5% inches in diameter, and with its ends 
1% inches apart, after deducting the permanent set, 
can be bent until they meet, and when released they 
spring back again to 1% inches apart. It is to be re 
gretted that very little time was available for the (is- 
cussion of this paper, and the same remark applies to 
a subsequent communication by Mr. E. G. Izod. on 
“The Brittleness of Steel.” 

After other papers had been read upon “Experiments 
with Air Friction,” “Single Phase Repulsion Motors,” 
and “A New Form of Mirrer Extensometer,” Mr. J. 
W. Thomas brought before the meeting the sul)ject 
of “Ventilation in Tube Railways,” dealing chiefly with 
the physical conditions necessary for securing ade- 
quate ventilation in such systems. The author ex- 
pressed the undoubtedly correct opinion that the forces 
due to the moving trains, and the natural heat of the 
subways, would be ample for the required objec: if 
properly directed. This is a view we have more tlhian 
once expressed, and we are glad to find it has been 
clearly brought before the British Association. Mr. 
Thomas proposes a triplestation arrangement and 
his scheme will be understood from the following 
brief outline: If the three stations of the group be 
called A, B, and C, a down train traveling from A to B 
would draw air from the station A, and expel it in 
station B, and an up train traveling from C to B 
would draw air from station C and expel it in station 
B. Owing to the elasticity of air, the outlets for ex- 
pelling the vitiated atmosphere must be situated not 
far from the points of greatest compression, and should 
begin in the center of each underground station, and 
end in the open air above the surface station. For a 
similar reason the fresh air intakes should be near 
the points where the sudden expansion of the air will 
take place. These points are just inside the ends of 
the tubes entered by the moving trains. Airtizht 
doors should be fitted at the ends of the two tubes, and 
by closing these doors behind the last trains at nizht 
the fresh air brought into the end of the tube im- 
mediately beyond the decors would continue to act 
during the night, driving the foul air into the next 
station by natural ventilating pressure. By closing 
the doors after some of the trains as they left ‘he 
stations, it is suggested that fresh air would be draw? 
into the tubes during the day time. This system does 
not seem to be entirely adequate for the purpose of 
effecting the ventilation cf a tubular railway. (ne 
great difficulty on the lines already in operation is 
caused by intercommunication between the up ari 
down tubes, and the only satisfactory arrangem nt 
would be the complete and absolute separation of each 
station into two parts, one for up and the other for 
down traffic. Then, by the suitable provision of doors, 
it would be possible to insure a complete and thorough 
renewal cf the atmosphere along the whole line. As 

all the trains in each tube would move in one direction 
only it would be possible to provide for a regular cu'- 
rent of air from a main inlet at one end, to a main 
outlet at the other, or to arrange for fresh air to be 
drawn in at some stations and ejected at others. Low 
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jevel railways now in operation appear to have been 
jesigned entirely without regard to ventilation, and 
ibeir condition grows daily worse. In the design of 
yew lines, however, there should be no difficulty, and 
shose responsible for their construction certainly ought 
to take the advice of ventilating experts, so that the 
state of things existing in the City and South London 
and Central London Railways may not be reproduced. 

We have not attempted to refer to all the papers 
presented before the recent meeting of the British 
jssociation, but it will be gathered that some of the 
most important departments of engineering work were 
practically ignored. It is true that many useful papers 
were read, and that those relative to traffic problems 
were especially valuable. Nevertheless, the success of 
ihe engineering section might have been far greater if 
the subjects for discussion had been more varied. An- 
other feature tending to detract from the usefulness 
of the session was to be found in the excessive number 
of papers crowded into each sitting, with the result 
that lit'!e or no time was available for discussion of 
the subjects opened. Consequently, members became 
wearied by the reading of paper after paper; and find- 
ing pra'tically no opportunity of taking part in the 
proceedings, or of profiting by listening to the expres- 


sion of varied opinions upon the problems brought 
forward. they had little inducement to continue in at- 
tendane’. The fact that many of the papers were 


read to meetings comprising no more than five or six 
members is conclusive evidence that the organiza- 
tion of ‘he sections was far from satisfactory. Those 
upon W.om devolves the arrangement of the proceed- 
ings would do well to tfemember that the complete 
discussion of one subject is of far greater value than 
the acc ‘mulation of numerous papers, which have to 
be hurr'ed through owing to the limited time at dis- 
posal, 2\d so do not receive anything like the attention 


that they may frequently deserve. On the whole, while 
fully * ognizing the merits of many papers read and 
discuss'\1, it must be said that this year’s meeting of 
the ens neering section has been somewhat disappoint- 
ing to ‘those who look upon the British Asscciation 
meetin. as a function at which the views of the lead- 
ing sci ntists in the country will be expressed for the 
advant: se of the nation at large—The Builder. 

THE JENATZY ELECTRICAL TRANSMISSION. 

Tur tollowing is a description of an invention re- 
cently patented by Jenatzy, the winner of the Gordon 
Benne race. Its object is the progressive transmis- 
sion «' the power of the motor to the wheels of the 
automobile without the intervention of change speed 
gears. It furnishes a very flexible transmission of 
great -noothness, permitting of an exact balance be- 


tween ‘he power of the motor and the work required 
of it i» maintain the vehicle at any desired speed over 
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any road within the power of the motor. The trans- 
mission, while very efficient, is also elastic and pro- 
tects the motor to a very large extent from the shocks 
and reverberations of the road. 

The main feature of the invention is characterized 
by the establishing of a magnetic clutching between 
the motor shaft and the shaft driving the wheels, the 
necessary energy being furnished to a field magnet 
ring by the current of a dynamo driven by the motor. 
_ The diagram shows an arrangement of the inven- 
tion 

On the shaft A of the engine B is placed instead of 
the ordinary flywheel a field magnet system ( carried 
by a cross-bar D of suitable material. In the field 
magnet C is placed an armature Z, suitably wound and 
supported on a shaft F. which connects directly to 
the dviving wheels G, of the vehicle by a bevel gear 
H or other suitable arrangement. The current of the 
dynamo J, driven by the engine B, is led to the coils 
of the magnet C by the ring collectors J, on which are 
the brushes K, which are connected to the poles of 
the source of the electricity 7. One of these brushes 
is directly connected to the dynamo pole and the other 
to the opposite pole through a switch L and a rheostat 
controlled by the operator. 

li is easy from this description to understand the 
operation of the apparatus. When the motor is run- 
ning and the field circuit is open the motor turns the 
field without driving the carriage. When the driver 
closes the circuit with the interpolation of the re- 
sistance M, a magnetic field is established in the mag- 
het (. The armature £ starts and the carriage moves 
very slowly on account of the weakness of the field. 
As the driver gradually cuts out the resistance M the 
field becomes stronger and the armature EF approaches 
more and more nearly the speed of the field magnet C, 
and the speed of the vehicle will be a maximum when 
the field is saturated. Similarly, as the field is weak- 
ene by the interposition of resistance at M the speed 


of the armature and consequently that of the vehicle | 


Will diminish until, finally, when the circuit is opened, 
its own inertia will be the only thing to keep it im 
Motion and it will gradually come to a stop. 

I! would seem that a combination gasoline electric 
8ysicm of this kind would be entirely independent of 
any patents on gasoline propulsion, such as the Selden, 
because the car is driven by an electric motor instead 
of a gas engine. 

Such a system does away entirely with all change 
Speed gears, and it is probable that the heavy losses 
entailed by their use would more than compensate 
for the transformation of the energy from mechanical 
to electric and back again. Furthermore, such a trans- 
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mission would be perfectly smooth, noiseless, and would 
automatically adjust itself to any varying load, A 
somewhat similar system is the Germain, which has 
been worked out in Belgium. 

There are great possibilities in these combination 
systems, and they may eventually supersede the 
straight gasoline engine drive, as the efficiency is 
higher and the one great difficulty of the gasoline en- 
gine is entirely eliminated, namely, its greatly varying 
efficiency under varying loads. With a system such as 
this a smaller engine can be used and worked at its 
best efficiency under widely varying loads.—Automo- 
bile Review. 


AN ENGLISH EDISON BATTERY TEST. 

Tuis report was made by Mr. W. Hibbert on tests 
in England of the Edison storage battery. 

The standard automobile cell is of rectangular shape. 
It stands 13 inches high (over all). measures 5.1x3.5 
inches horizontally, and weighs 17.8 pounds. It con- 
tains 14 positive and 14 negative plates. Each plate 


rge 60 Am, tes 
= = 


13 __Dischatge 3° Amperes_ 
12 


Pressure Terminals in Volts 


Ampere-hours 
so 120 190 1 


1. 


is made of sheet steel, nickel-plated, punched with 18 
rectangular holes. In each of these holes is inserted a 
flat pouch or pocket containing the active material. 
The walls of these pockets are perforated by exceed- 
ingly fine, short slots, through which the liquid can 
penetrate. Thus the current can easily pass to and 
from the active material contained in the pocket. 

Both positive and negative plates are alike, except 
in respect of the active material. The pockets in the 
negative plate contain finely-divided iron; those in the 
positive contain peroxide of nickel. The liquid is a 
20-per-cent solution of potash, This suffers no change 
during the action of the cell, except the loss of a 
small quantity of water, which is decomposed while 
the cell is being charged. A small quantity of elec- 
trolyte suffices as it acts merely as an electrolytic con- 
ductor and not as an active material in the ordinary 
sense. The plates may therefore be fixed very near 
each other, for the narrow intervening space allows 
an adequate supply of potash solution. 

The proximity of the plates does not apparently in- 
volve danger of short-circuiting. The plates are thin, 
but being made of steel, their rigidity is exceptionally 
good. Mechanical stability is further assured by vul- 
eanized rubber separators, the whole forming a compact 
mass, calculated to resist all the ordinary mechanical 
shocks it is likely to undergo. 

The only special mechanical difficulty which seemed 
probable was the chance that the gases evolved dur- 
ing a “charge” might eject some of the active material 
from the pockets. During the test, therefore, the pock- 


ets were watched carefully, especially during very 
heavy charges, but without any evidence of loss. 
The cell is sealed in its steel case. Two stout con- 


necting pins (from the positive and negative plates re- 
spectively) come through liquid-tight bushings of vul- 
canized rubber. These pins are made slightly conical, 
as are also the connectors, which fit on them, 
and the mechanical finish and easy grip of this termi- 
nal add to the value of the battery. On the top of 
the case there are alsoja spring stopper, with rubber 
flange, covering the hole by which the electrolyte is 
introduced, or distilled water added from time to 
time, and a vent hole guarded by a gravity valve. 
This latter provides for the escape of the gas evolved 
during charge. The hole and valve are covered by a 
gauze nipple, which prevents escape of spray while al- 
lowing gas to pass. Acting on the principle of Sir 
Humphry Davy’s safety lamp, ihe same gauze further 
prevents any chance of explosion should a flame be 
brought near to the exit. 


The E. M. F. is 1.33 volts. The internal resistance 
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is 0.0013 ohm. The output at 60 amperes is 210 watt- 
hours, or at the rate of 11.8 watt-hours per pound of 
cell. The discharging value at high rates of discharge 
rises to many times the normal. The cell suffers no 
appreciable polarization, and therefore recovers its 
norma! voltage almost instantaneously when the cur- 
rent returns to an ordinary value. 

In the accompanying curves, Fig. 1 shows the pres- 
sure during discharge. Each line corresponds to a 
constant current, the discharge rates varying from 
30 to 200 amperes. This last is a high rate for a 
cell of this size, but the experiment proved that the 
cell could stand it without injury, It took the suc- 
ceeding charge in an excellent way, and yielded the 
30 ampere curve immediately afterward. At 120 am- 
peres the output was 91 per cent of the maximum. 
Even at 200 amperes the capacity (ampere-hours) 
is 82 per cent of the maximum. 

In Fig. 2 are given the results of one out of many 
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experiments, intended to test the flexibility of the 


cell. The standard cell was discharged, starting at 60 
amperes. After a time (5 minutes) the current was 
suddenly increase] to 230 amperes. A little later 


the current was reduced again to 60, and so on, as 
shown by the curve. The cell yielded this great cur- 
rent for short intervals and recovered almost instan- 
taneously. It does not appear to be injured in any 
way, and subsequent charging and discharging seemed 
to be quite normal. 

An important point in traction cells is the rate at 
which they can be charged. Experiments on this point 
demonstrated that the Edison cell will absorb 70 to 
75 per cent of its full charge in one hour. The cell 
charged for one hour only, at the excess rate of 175 
amperes. It was then discharged and gave data for 
the curve. This shows that it absorbed and couid de- 
liver 124 ampere-hours out of the 175 put into it 
at this very great rate. 

After three months’ work with véry many charges 
and discharges, the capacity of the cells remains the 
same as at the beginning. It has neither increased 
nor diminished. Examination of the plates, after 
three months’ work, does not indicate any signs of 
corrosion. The plates are as even in surface and as 
rigid in strength as at the beginning. 

The standard cell was sent to England from America 
via Paris, and therefore underwent two trans-ship- 
ments, together with many loadings and unloadings, 
and journeys by rail and road. This long and varied 
journey was made in its ordinary working conditions, 
the plates and fittings in the case fixed as in use, The 
only difference was that the cell traveled without the 
liquid, so that the plates were more or less exposed 
to air. 

On its arrival, having in it no liquid except that 
which had trickled off the plates to the bottom, it 
was joined to a voltmeter and gave 1.33 volts. The 
full quantity of electrolyte was then put in, and the 
cell given a first charge and discharge. The output 
following the first charge was 174 ampere-hours, a 
figure identical with that obtained after further treat- 
ments. 


THE COW AS AN IVORY PRODUCER. 


NAPKIN rings, hair combs, walking-stick knobs, 
brush backs and handles, cigarette cases and holders, 
and a variety of other small objects are now being 
made of milk. It appears that much of the cheap 
imitation ivory now in the trade comes from the cow. 
There are even alleged pearls worn in earrings, or in 
other kinds of so-called fancy jewelry, which are liter- 


ally drops of condensed milk. A nobleman owning 
immense estates and large farms in the Loiret De 
partment has set up a factory for carrying on this 


His cows produce some 200 gallons of 
milk a day, two-thirds of which is sent to Paris in 
the season. But in summer the demand falls off, 
while the cows continue to yield the usual quantity. 
Hence, the ingenious nobleman’s new departure. The 
easeine obtained from the milk is converted, under 
great pressure, into a ductile substance called “lac- 
tite,” the possible uses of which seem to be unlimited 
It is this sub-product of milk which is replacing cel- 
luloid in the market as imitation ivory. Moreover, 
lactite can be employed, it appears, in coloring pro- 
cesses for textiles, and for the treatment of wines, 
notably for the operation called “collage.” Cabinet- 
makers also use it for veneering furniture, and pot- 
ters manufacture with it imitation earthenware. 
Glove makers have just successfully experimented with 
lactite for producing the glace surface on kid. Tire 
manufacturers have hopes of employing it instead of 
gutta-percha. An American inventor affirms that a 
powder can be extracted therefrom which is just as 
good as snuff, and a great deal better; but the French 
nobleman in question has not yet gone in for that par- 
ticular branch of the new industry on his Loiret 
estates.—Paris Correspondent, London Telegraph. 


new industry. 


EXPERIMENTS IN COAL-DUST 
SXPLOSIONS. 


ENGLISH 


Mr. Haut, inspector of mines, experimented for the 
English Commission appointed to inquire into explo- 
sions from coal dust in mines. He proved that when 
a gunpowder shot was fired in a pit 50 yards deep and 
7 feet in diameter and ventilated by an air-current of 
750 cubic feet per minute—that 25 minutes after coal 
dust had been thrown into the pit and only the finest 
dust remained in suspension—that under these condi- 
tions a very violent explosion might result and flame 
be forced out of the shaft to a height of 60 feet. The 
photographs of the explosions, as they appeared above 
the pit top, showed that when only the fine dust was 
in suspension the smoke and dust were less dense, and 
the flame more intense. Experiments were also made 
by firing shots in the pit 30 to 45 minutes after the 
previous explosion without adding any additional dust, 
and the resultant explosions shot up 15 to 50 feet above 
the pit top. 

Fortunately a record was kept during these experi- 


ments of the state of the weather, and Mr. Hall re- 
ports, that “the experiments occupied 12 days, the 


weather throughout being most favorable, and on sev- 
eral days there was an unusual difference between the 
wet and dry bulb thermometers, showing the atmos- 
phere to be very dry.” The object of this note is 
clearly to point out that the coal dust was dry, and 
the air also dry, and therefore both were in the most 
favorable condition for demonstrating the explosibility 
of coal dust. We must, however, probe a little deeper 
to get at the facts which are of the first value in this 
investigation; we shall be astonished to find that the 
water content of the air varied during these days from 
3.6 grains to 6.2 grains per cubic foot, and on one day 
it was within 14 per cent of absolute saturation. We 
also find that on the 8th day of July, 1903, a charge 
of 1% hundredweights of dust was thrown into the 
pit, and 3 minutes afterward a charge of 10 ounces of 
ammonite was fired without causing an explosion; 11 
minutes after this a charge of 8 ounces of roburite was 
also fired without adding any more dust, and no ex- 
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plosion resulted; and then 25 minutes after the last 
shot a charge of 1‘ pounds of gunpowder was fired 
again, without adding fresh coal dust, with the result 
that a very violent explosion occurred and flame shot 
up 60 feet above the pit top. This experiment proved 
that 39 minutes after dust was put in, the two shots 
had been fired, each of which would blow a consider- 
able quantity of dust out of the pit, and when the air 
was carrying its greatest load of water of any day 
during the experiments, viz., 6.2 grains per cubic foot, 
the most violent explosions might occur. Nearly all 
the explosions on this particular day are reported as 
“very violent.” It is unfortunate for a continuance of 
this argument that experiments were not made with 
similar dusts on days when the water content was at 
its lowest, as well as when at its highest or vice versa; 
still we may carefully note that on the 23d of June, 
when rain was falling nearly all day, and the ther- 
mometer heats were low, viz., 54 and 52, the water 
content was 4.1 grains per cubic foot, or only 0.6 grain 
under absolute saturation, very violent explosions oc- 
curred, forcing the flame 60 feet above the pit top. 

In reference to these experiments Mr. Hall remarks 
that “mines which are naturally of a dry and dusty 
character cannot be artificially damped so as to render 
gunpowder safe, and it is deserving of consideration 
and experiment to test whether a coal-dust explosion 
would be stopped in its course by a certain length of 
roadway being constantly kept in a wet condition. 
Personally, | think such a plan would not prove effect- 
ive in consequence of what may be termed the pioneer- 
ing cloud of dust which precedes the flame.” As a fur- 
ther proof that a pioneering cloud of dust is unneces- 
sary we may note one of Prof. Dixon's remarks (Brit- 
ish Cod#-Dust Commission) regarding the Radstock 
explosion, viz., that the path traveled by the flame 
was not “dusty” in the sense in which that word is 
ordinarily used in mines. The necessity of a pioneer- 
ing cloud of dust is, therefore, as quoted above and as 
proved by Mr. Hall's own experiments, a negligible 
factor in the initiation of coal-dust explosions.—Mines 
and Minerals. 


MEKARSKI SYSTEM OF COMPRESSED-AIR LOCO- 
MOTIVES AS USED ON SUBURBAN LINES IN 
PARIS.* 

By Our Paris CoRRESPONDENT. 


PROBABLY no other city has as many different sys- 
tems of traction for city and suburban lines as Paris, 
and this may be easily explained by the fact that the 
trolley is not allowed within the city limits, and thus 
the traction problem became somewhat difficult. The 
electric tramways were obliged to use expensive sys- 
tems, such as underground conduit, surface contact, 
or accumulators. Under these conditions they have 
been closely rivaled by the compressed-air and steam 
systems, and compressed-air motors have been adopted 
on as many as seven of the most important lines, us- 
ing the Mekarski system, which has been lately intro- 
duced and has proved very successful in practice. The 
Mekarski locomotive is used on the Paris-Arpajon line 
to draw trains made up of four or five cars, running 
fifteen miles into the suburbs. The locomotives carry 
a set of storage cylinders into which the air is com- 
pressed at the station. Mekarski is probably the 
first to make the compressed-air locomotive practicable, 
having solved the various problems connected with it 
in an ingenious and simple manner, having devised a 
pressure-regulator as well as a practical method of 
heating the air for the motor. 

The air which is contained in the storage cylinders 
decreases in pressure as it is used, and it is necessary 
to provide a method of regulation, so as to keep it at 
the desired pressure in the motor cylinders. The reg- 
ulator is shown in Fig. 1. The air supply enters from 
below and passes into the chamber, (, and thence to 
the motor. To do so it must pass by the valve, s, 
which is mounted on a rod carrying at the top a flat 
circular plate, P. The latter presses against a rubber 
diaphragm which is fastened above it and rests against 
the roof of the chamber, C; the roof is pierced with 
holes and forms the bottom of a small hydraulic 
press in which the desired pressure is maintained by 
forcing down the plunger, K (which is filled with air), 
by means of the screw and hand-wheel. When the 


screw is turned, forcing down the hydraulic press, 


* Specially prepared for the AMERICAN SUPPLEMENT. 


SCIENTIFIC AMERICAN SUPPLEMENT, No 


the water it contains passes through the holes in the 
bottom and pushes against the diaphragm, which in 
turn forces down the plate, P, and opens the valve 
below. The air then passes out into the chamber, C, 
and thence to the motor. If the pressure on the hy- 
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the engine, otherwise the system would be impracti. 
cable and its efficiency would be reduced almost 
nothing. If we suppose the temperature of the air in 
the reservoir, which is at the normal, or 15 deg. 

to enter the motor at a pressure of 6 atmospheres ; 


LOCOMOTIVE WITH ITS SIDE PANELS RAISED TO SHOW MECHANISM. 


draulic press is diminished the compressed air contain- 
ed in the chamber, C, pushes up the plate and closes 
the admission valve. Owing to the use of the rubber 
diaphragm the regulator is sensitive in its action and 
easily operated, and when once the hydraulic press is 
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SECTION THROUGH THE ENGINEER'S VALVE. 


regulated for a given supply, the air is always kept at 
the right pressure in the motor, regardless of the vary- 
ing pressure in the storage cylinders. 

Besides regulating the pressure, it is also necessary 
to heat the air before it passes into the cylinders of 


DETAILS OF THE MOTOR. 


then expands from 6 down to 1 atmosphere. Suppvs 
ing the air before entering to be at various teinpera 
tures, 15, 100, 150, 200, and 300 deg., we find by apply. 
ing the proper formula for the energy furnishe: by 1 
kilogramme of air that the expansion will provduce a 
corresponding cooling of —102 deg., —52, —2:, +8 
and +67 deg. The work in kilogramme-meters cor. 
responding to this fall of temperature is 8,354, 10,853, 
12,281, 13,709, and 16,636, and by taking the work at 
15 deg. as unity we find the following ratios: 1.0, 13, 
1.5, 1.6, 2.0; that is, the work performed by tiie air 
which has been heated to 300 deg. is twice that corres. 
ponding to 15 deg. Thus the value of previously heat- 
ing the air is closely indicated. 

Another reason of a different order is that if the 
air has not been heated the great degree of coli pro- 
duced by the expansion causes the water vapor which 
it carries to be transformed into small particles of ice 
which stop the motor. This was for a long time one 
of the main difficulties in the construction of com- 
pressed-air locomotives. The quantity of heat alsorb- 
ed by the preliminary heating is very small and is 
but 51 heat units per kilogramme of air, which is 
the heat obtained from 10 grammes of coal. There 
is, however, a certain limit to the heating of air, as 
the best lubricating oils commence to vaporize at 270 
deg. and this limit must not be approached too nearly. 

A second consideration of equal importance is that 
a much better effect can be obtained by heating the 
air in the cylinder during its expansion, and in this 
case the results are different. Calculation shows in 
fact that if the air which has been previously heated 
as above is not allowed to fall in temperature during 
the expansion, but is kept by artificial means at the 
same point, the work obtained from a kilogramme of 
air is 15,110,: 19,560, 22,190, 24,810, and 30,060 kilo 
gramme-meters (corresponding to the above cases), 
giving the ratios 1.81, 2.34, 2.66, 2.97, 3.60. Thus, tak- 
ing as unity the work performed by the expansion of 
a kilogramme of non-heated air from 6 down to 1 
atmosphere, this work will be increased to 2 if the 
air has been heated to 300 deg. before going to the 
motor, or to 3.6 if the temperature in the cylinder is 
not allowed to fall. In practice it is impossible to 
use an atomized spray of hot water in the cylinder, 
as in the air-compressors, as the apparatus is too 
complicated for use on a locomotive, and a hot-water 
jacket would not give up its heat quickly enough, ow- 
ing to the poor conductivity of the air. 

In the Mekarski system this difficulty is overcome 
by the use of a simple device known as the boui!/otte. 
Upon the locomotive is placed a reservoir which con- 
tains water which has been heated at the station to 
160 deg. C. under pressure. The. air is made to pass 
through the water in a mixing chamber and is thus 
heated and also mixed with water vapor at a tension 
corresponding to its temperature. The air passing 
to the motor cylinders is thus charged with steam 
and should the temperature lower, the steam wil! con- 
dense and give up its latent heat of vaporization. sup 
plying heat to the air and enabling it to work under 
better conditions. In this way the passage of the aif 
through the water accomplishes two distinct results: 
first, it heats the air before sending it to the motor; 
and second, it provides a means of heating it during 
the expansion in the cylinder. In the latter case. see 
ing that the temperature is not kept exactly constant, 
the work performed is somewhat less than if it were 
so, and is, in fact, the arithmetical mean of the above 
two sets of figures. 

The general appearance of the locomotive used 02 
the Paris-Arpajon line is seen in the engraving sivet 
herewith. The storage cylinders are mounted in 
the main body of the locomotive, running longi 
tudinally between the two platforms, and may be 
served through one of the windows, which is Tt 
moved. There are eight of these cylinders, superpo 
in four pairs. They are tested at 80 atmospheres and 
contain a supply of 1,170 pounds. The cylinders are 
charged while upon the locomotives from an air com- 
pressor set at the station. The bouillotte with its 
regulator is mounted at the front of the platform and 
there is an identical set in the front and rear so as to 
avoid turning the locomotive. The bouwillotte is sub 
plied with hot water while en route by two reservoirs 
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which contain hot water at high pressure, mounted 
crosswise under the platforms. The end of one of 
these cylinders will be observed below. The front 
glinder carries 80 gallons and the rear 50 gallons. 
at the station a set of small boilers is used specially 
for charging the reservoirs, and they supply water at 
a temperature of 190 deg. C., which corresponds to a 
ressure Of 12 atmospheres. 

The mechanism is all located at the exterior where 
it is easily accessible. It is protected by a set of 
hinged panels which can be raised and held by chains 
in order to clean and inspect the running parts. A 
motor is mounted on each side of the locomotive and 
these are divided off from the middle part by a vertical 
partition. One of the views shows the motor in de- 
tail. The movement is transmitted by the piston to 
the forward axle and from thence by a connecting rod 
to the two rear axles, as in a locomotive, the wheels 
peing inside the vertical partition. The motors have 
a 64-inch cylinder and 11-inch stroke, with a slide- 
yalve of the Walschaert pattern. The admission of 
air may be varied during 21 to 78 per cent of the 
stroke; in general it is regulated at 30 per cent. This 
is carried out by a lever moving over a sector at the 
right of the engineer. The exhaust from the motor 
cylinders escapes into a muffling chamber composed 
of four concentric tubes. In this way the steam is 
condensed and there is no noise or escape of steam 
from the locomotive. Although a number of valves 
are necessary to make connection between the differ- 
ent par's, ii practice the maneuver is simple, and the 
engine’r, after opening the valve of the storage cylin- 
ders avd one of the hot-water tanks and regulating 
the cut-off of the motor, is only obliged to operate the 
hand-wiieel of the regulator and the lever of the air- 
brake. The Arpajon line has at present five of these 
locomo'ives for the suburban trains. The total weight 


is 16.5 ‘ons when empty, and when complete with the 
air an’ water supply it weighs 18 tons. 
TROPICAL TREES IN CALIFORNIA. 
By Cuaries F. Howper. 
One of the charms of Southern California to the 
visitor especially in winter, is the profusion of seem- 
ingly ropical verdure which everywhere greets the 


eye; ») t Southern California is by no means a tropi- 
The mercury stands at 2 or 3 deg. below 


cal country. 
freezii several nights every winter, and ice is often 
seen iu the morning in certain localities; but the mo- 
ment ‘he sun is out semi-tropic conditions prevail 
again. and strange to relate, little or no damage is 
done »y the cold. 

In all the cities and towns of the State the palms 


particularly attract attention, and their size indicates 
that Southern California has not had in a century suf- 
ficient cold to injure them, and that they will readily 
withsiand a temperature of 26 deg. Pasadena, per- 
haps, gives the most pleasing impression of tropical! 
conditions, many of its streets being lined with palms, 


and the gardens filled with numerous varieties of 
these trees. The most familiar form is the fan palm 
Washingtonia, shown in the accompanying photo- 
graphs. When large they are stately and beautiful 


trees. and Pasadena, 50 years from to-day, will be well 
supplied with them. They gre slow growers, averag- 
ing a foot a year under very favorable conditions, but 
when deprived of water they grow slowly. In the city 
mentioned there are a number of palms 30 or 40 feet 
in height; and at the old mission of San Gabriel some 
Magnificent specimens are seen. Fig. 1 shows the 
effect of young palms in a street in Pasadena, these 
being about 18 or 20 years old. Larger palms on the 
ranch of Mr. J. Bakewell Phillips, on Magnolia Drive, 
are shown in Fig. 2. In the latter instance the trees 
have not been trimmed, the leaves being allowed to 
droop, almost covering the trunk. These palms are 
perhaps 30 years old and have had an abundance of 


practically free from mosquitos. 
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the desert, and in summer one of the hottest places 
in the United States. 
pression, nearly 300 feet below sea-level, and beyond 
the great Californian desert. 


To the east is the great de- 


The Phoenix canariensis, or date palm, in its several 


species, is very common in Southern California; its 
graceful leaves and ponderous trunk being seen in 
almost every dooryard or garden, while the Alexandra 
palm, Eryihea, Areca, and many more flourish and add 
to the tropical appearance of the country. 


THE MOSQUITO PLANT. 


An interesting controversy has been going on in 


the columns of the London Times over the supposed 
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at the suggestion of the Hindu manager, the whole 
boundary of the gardens was planted with “holy basil” 
and any other basils which were at hand, with the re 
sult that the plague of mosquitos was at once abated 
and the malarial fever disappeared from the gardeners 
and others at work on the grounds. 

Capt. Larymore took with him to England a growing 
specimen of the plant, which he gave to the authorities 
at Kew Gardens, the great botanical establishment near 
London. The officials there were much interested in 
the captain’s statements, but they are now convinced 
that there was no foundation for them. The director 
of Kew Gardens, Sir William Thiselton-Dyer, wrote 
to the London Times on July 24, inclosing a report 
made to the governor of Sierra Leone by Dr. Prout, the 


principal medical officer of the colony. Dr. Prout gave 


Whe : 


Fig. 2.—PALMS ON MAGNOLIA DRIVE. 


virtues of the “mosquito plant,” the name given to a 
variety of basil, the Ocimum viride. 


Last April Capt. Larymore, the British resident in 


Northern Nigeria, published a letter in which he as- 
serted that by placing two or three pots of “mosquito 
plant” in each room of a house, and others along the 


windward side of the veranda, the place could be kept 
He described an ex- 
periment he had made, which showed that a mosquito 
inclosed within a leaf of the plant became stupefied, 
and he added that an infusion of the leaves of the 
plant was held by the natives of Northern Nigeria to 
be more efficacious than quinine as a remedy for ma- 
larial fever. Capt. Larymore suggested that the plant 
should be used in barracks in India. 


Fig. 1—STREET IN PASADENA, CALIFORNIA. 


Water. In Los Angeles, San Diego, Santa Barbara, and 
*specially San Fernando, there are lofty examples of 
this beautiful, indeed majestic, tree. This palm is 
Particularly interesting from the fact that it is in- 
digenous to California, being found in a range of 
Mountains facing the famous Salton Sea. How the 


Sir George Birdwood, the well-known naturalist, 
wrote a day or two afterward that allied basil plants 
had been known from time immemorial as a defense 
against mosquitos and as a prophylactic in malarial 
districts throughout India, He related how, when the 
Victoria Gardens were being constructed in Bombay, 


Palms came in this locality no one knows, but they @ the men employed in the work were so pestered by 


are crowing in several cafions which reach down to 


mosquitos and suffered sp greatly from malaria that, 


lengthy details of experiments with a dozen mosquitos 
and the “mosquito plant.” 

These experiments failed utterly to show that the 
plant had any effect in driving away the insects. Sir 
William Thiselton-Dyer, in his introductory letter, 
made some rather sarcastic observations on “easy em- 
pirical” remedies, and the London Times was apparent- 
ly convinced that Capt.’Larymore and Sir George Bird- 
wood were mistaken in their assertions, for it printed 
a leading article in which it declared that the “mos- 
quito plant” has been shown to be “utterly useless.” 

Since then both Capt. Larymore and Sir George 
Birdwood have written to the Times declining to with- 
draw their statements as to the efficacy of the basil. 
Both pointed out that experiments with single pots of 
the plant and a few mosquitos could not be regarded 
as conclusive, and Sir George Birdwood said the real 
question was the weight of Capt. Larymore’s practical 
experience against Dr. Prout’s experiments. In a 
letter dated August 2, Capt. Larymore said: 

“I think it unfortunate that the superficial experi- 
ments with a dozen mosquitos, which were conducted 
in Sierra Lecne, should have been accepted as con- 
clusive evidence that the plant in question does not 
possess the properties ascribed to it. 

“1. The plants employed may possibly not have been 
the same ocimum used and referred to by me. 

“2. They may not have recovered after transplant- 
ing—mine were three to four months regaining their 
full foliage. 

“3. The well-known powerful smell of ripe bananas 
may have negatived the scent of the plant in so small 
a space as the mosquito net cages mentioned. 

“Natives from time immemorial have held that the 
plant does possess the properties I have ascribed to it, 
and the original cause of its becoming sacred in India, 
where it is still worshiped, was doubtless due this 
fact. 

“IT must again repeat that the particular ocimum 
given me by the natives in Northern Nigeria does pos- 
sess the power of driving away mosquitos, especially a 
healthy plant with its leaves bruised. My wife, who 
was with me, invariably used the leaves at night under 
open-worked stockings to protect her ankles, and at 
dinner the complete immunity enjoved by her was very 
obvious indeed. In any case, I shall always make a 
point of having a hedge of the plant, if possible, in 
everv garden I own in the tropics. and can onlv recom- 
mend those who are anxious and willing to add to (not 
necessarily take from) the security of mosquito net- 
ting and quinine, to do likewise.” 


Increased Elmigration from Italy to the United 
States —The disastrous effects of the failure of the 
cocoon crop of Piedmont, together with the further 
bad effects of the frosts and prolonged rains on the 
wheat, grape, and other crops of the province, have 
been exceedingly discouraging to the peasants. and 
the prediction is made that the coming year will wit- 
ness a great increase, from this portion of Italy, in 
the emigration to the United States.—Pietro Cuneo, 
Consul at Turin. 
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INDUSTRIAL SCHOOLS IN GERMANY. 


TuereE are 287 industrial schools in Saxony. The 
population of the kingdom is 4,202,216, or one indus- 
trial school to every 14,641 people. The schools are 
divided into the following classes: 

I. Advanced industrial schools (Hihere gewerbliche 
Schulen). 

2. Special industrial schools (Gewerbliche Fachschu- 
len). 

3. Industrial schools’ for 
(Zeichen und Malschulen). 

4. Industrial schools for women, girls, and children 
(Gewerbliche Lehranstalten fiir Frauen, Madchen, und 
Kinder). 

5. Industrial primary or continuation schools 
werbliche Fortbildungsschulen). 


drawing and painting 


(Ge- 


ADVANCED INDUSTRIAL SCHOOLS, 


There are 12 schools of this class in Saxony, located 
in the following cities: Chemnitz, Plauen, Hainichen, 
Dresden, Mittweida, Zwickau, Leipzig, Limbach, Baut- 
zen. 

The following curriculum of the advanced industrial 
school in Chemnitz not only speaks for itself, but is a 
fair example by which to judge the others. It is di- 
vided into five distinct minor schools known as the in- 
dustrial academy, architecture, machine construction, 
dyeing, and industrial drawing departments. The in- 
dustrial academy furnishes four courses—namely, for 
mechanics, chemists, architects, and electricians. The 
conditions of admission demand of the student suffi- 
cient education to be in possession of the certificate 
which entitles him to one year’s service in the army. 
In addition to this he must show evidence that he has 
passed two years in some factory, acquiring practical 
knowledge of the branch in which he desires to theo- 
retically perfect himself in the industrial school. The 
course of study for mechanics is as follows: 

Required.—German language and literature, archi- 
tectural drawing, mathematics, surveying, chemistry, 
mechanics, machine drawing and sketching, free-hand 
drawing, political economy, geometry, physics, metal- 
lurgy, machine architecture, machine construction. 

Elective.—French, bookkeeping, weaving, English, 
beer brewing, sanitary arrangements, arithmetic, spin- 
ning 

The courses in the other departments are similar to 
this one. 

SPECIAL 


INDUSTRIAL SCHOOLS, 


There are about 150 of these schools in Saxony which 


are training young men to become expert workmen in 
the following trades and industries: 


Number 
Trade or industry. of schools. 

3 
1 
1 
3 
1 
Painters and varnishers.................. 3 
Bead goods and dress trimmings ......... 4 
1 
Instruction in penmanship, etc. .......... 4 
3 


1 
1 
awe 23 


The following curriculum of the tin and metal indus- 
trial school in Aue, this consular district, is charac- 
teristic of what all these schools are: Arithmetic, draw- 


ing. physics, bookkeeping. geometry, sketching, me- 
chanics, correspondence, German, modeling, chemis- 
try. 


The students devote twenty-eight heurs each week 
to practical work in the tin and metal workshops of 
the school and factories of the city. 


INDUSTRIAL SCHOOLS FOR DRAWING AND PAINTING. 


There are 32 of these schools in Saxony, namely, 3 
for painters in Dresden and 29 for industrial drawers, 
etc., in different cities in Saxony. Eighteen are con- 
nected with as many public schools throughout the 
country. The industrial drawing school in Eiben- 
stock enjoys a good reputation. The sample exhibits 
of the school are exceptionally fine. The most exqui- 
site designs in handmade lace curtains and bead and 
silk trimmings in ancient and modern fashions are 
so tastefully arranged that they can not fail in mak- 
ing a deep impression upon the apprentices, who see 
them almost daily. 


INDUSTRIAL SCHOOLS FOR WOMEN, GIRLS, AND CHILDREN. 


There are 21 of these schools in Saxony, namely, 19 
for industrial education in general and 2 for lace mak- 
ing. One of the best schools of this class is in Schnee- 
berg, this consular district. 


TNDUSTRIAL PRIMARY OR CONTINUATION SCHOOLS. 


There are 44 of these schools in Saxony. They are 
intended to give boys and girls who have completed 
the public school course a chance to prepare them- 
selves in a general way for some trade or particular 
branch of industry without the express intention of 
following the same 

In 1882 there were only 22 industrial schools in 
Saxony: to-day there are 287. This increase tells its 
own story. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1450. 


REMARKS. 


It is interesting to note that, in connection with the 
present school conflict in England, that country is 
closely watching the development of technical educa- 
tion in Germany. Only yesterday Lord Rosebery, 
in a letter to the board of directors appointed to carry 
out the plan of building a technical school in London 
similar to that in Berlin-Charlottenburg, gave prom- 
inence to the fact that ambitious young Englishmen 
desirous of obtaining a good technical education were 
obliged to attend the technical universities of America 
and Germany.* English industries suffered greatly in 
the past and were still suffering from the neglect to 
provide means for such training. The London Daily 
Mail, under date of June 22, contains an article about 
German industrial schools, which I consider well worth 
inserting here: , 

“The marvelous expansion of German trade—one of 
the notable achievements of the nineteenth century— 
is often referred to as attributable wholly to the fos- 
tering effect of bounties. In real truth, many factors 
have combined to produce the remarkable result. 

“It is, of course, impossible to locate with certainty 
the actual effects of any given cause, but there can be 
but little doubt that the growth of many immense in- 
dustries is traceable to the system of education that 
has directed all the available powers of scientific 
knowledge and research upon industrial problems. 

“In Germany the university has in a measure been 
displaced from its position as crown of the educational 
edifice; or, rather, the classical foundations now share 
their supremacy with institutions of a more modern 
growth. The universities still maintain their old high 
rank as training schools in the humanities; but it is 
in the technical high schools that the keen business 
men with sound scientific knowledge are to-day receiv- 
ing their training. Chemists and civil, mechanical, and 
mining engineers are receiving an educational train- 
ing that brings them to the problems of busi- 
ness life with practical technical knowledge. The love 
of research is joined to the power of initiation—to the 
qvalities, in short, that go to the building up of new 
industries and the constant expansion of old ones. 

“The technical high schools are essentially modern 
institutions. They date back no farther than the nine- 
teenth century, and their effectiveness is a matter of 
the last generation. Established as trade schools for 
the study of special subjects, they have widened their 
operations until they stand to-day for the application of 
scientific knowledge in all directions to the special 
requirements of commercial industry. 

“Of these technical high schools there are now 9 in 
existence—at Aix la Chapelle, Berlin, Brunswick, 
Darmstadt, Dresden, Hanover, Karlsruhe, Munich, and 
Stuttgart—while 2 more are being added at Breslau 
and Danzig. In these schools there are being 
trained at the present time nearly 15,000 students, re- 
ceiving an education directly fitting them for partici- 
pation in great industrial concerns in the capacity most 
calculated to promote expansion and progress. Many 
facts combine to prove the general opinion of the com- 
pleteness and value of this training. In a period of 
thirty years the number of technical school students 
has been quadrupled. Out of a total of 15,000 students 
no less than one-sixth represent the youth of foreign 
nations+—a striking testimony to the excellence of the 
institutions. 

“The course of training in these schools is not only 
severe, but it follows upon a severe preliminary edu- 
cation. No student is admitted as fully qualified who 
has not passed through the complete nine-year course 
of the classical gymnasium or ‘real’ school, in itself no 
mean accomplishment. In each of these cases a pre- 
liminary three-year course at a preparatory school has 
been taken, so that it would be impossible to enter the 
technical schools much before the age of 18 or 19, and, 
indeed, the age of admission is fixed at 18. In addi- 
tion to the preliminary educational training, chemists 
are required to have worked for three years in an 
apothecary’s establishment; architects must have com- 
pleted a year of practical work at their profession: 
and engineering students must have passed the same 
period in mechanical work at some engineering fac- 
tory. The usual course of training extends over a pe- 
riod of four years. Every conceivable branch of tech- 
nical and practical science bearing upon the subject 
chosen comes within the range of study. 

“The requirements of the various schools as to at- 
tendance upon lectures are elastic, and there is very 
little compulsion upon students. This is the more un- 
necessary, because, in the main, those who elect to un- 
dergo the course of training are aware of its severity, 
and are willing to devote themselves to work and 
study. Discipline, therefore, is easily maintained, 
though there are provisions for punishment ranging 
from reprimand to imprisonment and expulsion. For 
the rest, the life and habits of the students are much 
the same as at the universities. The year of enforced 
military service is either taken before or during the 
high-school training. This serves to defer the age at 
which the education of the German youth is complet- 
ed, and he has usually attained the age of 24 or 25 
before quitting the schools. 

“The fees imposed at the technical high schools are 
extremely small. Although they vary, it is probable 
that the average annual expenditure for laboratory 
work, books, and examinations does nct exceed $75. 
This, coupled with the fact that there are practically 
no endowments, entails a considerable charge upon 
the State both as a regular supplemert to the yearly 
fees and for items for eatraordinary expenditure such 
as the erection and equipment of buildings and labora- 
tories and the provision for appliances. 

“This cost, however, is cheerfully borne, as indeed 
it may well be, seeing that there is no department of 
national expenditur2 which can be so directly traced in 
remunerative results. In one direction alone—in the 
vast chemical industries of Germany—may be wit- 
nessed an actual creation, not merely a diversion, of 


*See “Technical High School in England,” published in Advance 
Sheets No. 1701 (July 2, 1908). 


+n the spring of 1902, I wrote to the anthorities of the different unt- 
versities fn Germany and that out of a total of 411 matriculated 
American stndents residing in Germany, only 58 were attending the tech- 
nical universities, 
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trade amounting to iiany millions annually. Perhaps 
in no other industry in the world can the intimate ¢gp. 
nection between applied scientific knowledge and th, 
growth of industries be so completely demonstrateg” 


INDUSTRIAL SCHOOLS IN OTHER GERMAN STATES, 


In connection with the industrial schools of Saxony, 
it is also interesting to note the progress made in this 
direction by other German states of the empire. 

In 1862 the city of Barmen sent a commission to 
Switzerland to study the industrial schools of tha 
country. The result of this trip was the establishmen; 
of an industrial school in that city, with elementary 
and advanced departments. A pupil who desires to be 
admitted to the elementary class must be 12 years of 
age, able to read German fluently, and perform ordj. 
nary examples of arithmetic. During the winter 
months practical work is carried on in laboratories 
and workshops. 

The Crefeld industrial school for textiles is one of 
the best in Germany. The object of the school is tg 
prepare young men by practical and theoretical instrue. 
tion to become managers and manufacturers as wel} 
as thorough experts in the textiles produced in Cre. 
feld. The subjects taught are bookkeeping, spi) ning, 
weaving, and drawing. The course lasts two vears, 
The city donated the lot and $35,000 toward erecting 
the school building. In Spemburg, Guben, and Kott- 
bus similar schools for the weaving industry were es- 
tablished many years ago. 

In 1879 an industrial school was established in Iser- 
lohn for the metal and bronze industry of that city and 
vicinity. The pupil receives theoretical instruction at 
school and actual practice in factory and workshops. 
When these workshops were organized in connevtion 
with the school, some fifteen manufacturers of Iserlohn 
consented to furnish the necessary raw materials free 
of charge for a period of five years. This donaticn in 
reality amounted to $2,500.* It is also arranged that 
young men permanently employed in the factories may 
take evening courses in drawing and in the theo:y of 
manufacture. 

In Heinsberg there is an industrial school w hich 
teaches young apprentices how to make baskets and 
how to braid and twist materials for making bas ets, 
There are three masters, each having about twenty) five 
boys in charge. In Hildesheiia, Siegen, Breslau, Iza, 
Héxter, Idstein, and a large number of other s:nall 
towns industrial schools have been founded for }jvild- 
ing and architectural purposes. The best schools, liow- 
ever, in this line are in Berlin and Holzmiinden. 1 hey 
are for the most part under the supervision of an’ re 
ceive subventions from the state. 

The following information about the 
school at Bochum speaks for itself: 

1. The school has for its primary object the educa 
tion of master workmen for the iron, smelting, and 
machine industries of the district. 

2. The course of instruction includes three se:mes- 
ters. The first semester is intended to be a sor of 
preparatory course, while the two following are de- 
voted to the higher branches of metallurgy and con- 
struction. 

3. The conditions of admission require that the «an- 
didate shall have spent four full years in practical 
work in some one of the many iron foundries of the 
neighborhood. No examination is necessary, but a 
certificate from the foreman of the factory is necessary 
to show that this time—the four years—was actually 
spent in a factory and that the pupil's behavior was 
satisfactory. He must be able to read and write—in 
fact, a knowledge of the subjects taught in the ordi- 
nary public school is required of the candidate. 

4. Instruction is given on four week days during 
the forenoon and on two week days during the after- 
noon, so that plenty of time is left for excursions to 
the factories. 

The Prussian State railways have also established 
industrial schools in Elberfeld, Berlin, Kénigsberg, 
Frankfort-on-the-Oder, Potsdam, Halberstadt, 
and many other cities for the purpose of teaching ap- 
prentices every subject which has anything to do with 
the building or repairing of railway cars, etc. In every 
workshop connected with these schools there are % to 
10 apprentices, so that the total number considerably 
exceeds 1,000. Each apprentice in these schools re 
ceives a remuneration of 20 cents a day, which is put 
out at interest until the end of the three years’ ap- 
prenticeship, when he comes into possession of loth 
principal and interest. 

In Wurtemberg there are schools in Suttgart, Pforz 
heim, and vicinity for jewelry, musical instruments, 
and weaving. Many of them have well-equipped li 
braries. Heidesheim has a weaver’s school. Such vil- 
lages as Laichingen and Sindelfingen—names very lit- 
tle known outside of Wurtemberg—have schools for the 
linen industry. In Rottenburg there is a schoo! for 
wood carvers; in Geislingen, a school for engravers; 
in Rottweil, one for ivory carving; while Gmiind, Heil- 
bronn, and Bieberach have schools for the cheap <old 
and silver plated ware industries in those localities. 

The government of Wurtemberg has done muc!: [to 
introduce and support new industries in certain parts 
of the country where old industries have died out. 
Some years ago, for example, the Royal Bureau for 
Commerce and Trade in Stuttgart decided to give finan- 
cial assistance to the linen district of Alb, which had 
greatly suffered from Irish competition. The same was 
done with the handkerchief house industries in the 
district of Westerheim. It is the duty of this bureatl 
for commerce and trade to keep in close touch with 
all the industrial schools in Wurtemberg. It is an in- 
stitution which collects all sorts of information. (ata, 
etc., in regard to the needs of these schools and m ‘:¢S 
proposals concerning the establishment of new on« 

Industrial education in Baden is far advanced. There 
is a school in almost every city and village betwee? 
Heidelberg and the Lake of Constance. Fully 20,000 
apprentices are learning how to make clocks and «ot- 
ton, woolen, and silk goods. Aside from the technical 
university of Karlsruhe, there is an industrial-art 
school which is attended by pupils from every part of 
Baden and these represent almost every trade in ‘he 


indus’ rial 


* The State also furnished the needed machinery at a cost of $4,000. 
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with the schools, there are 
yorkshops in which the young potter, painter, en- 
waver, Wood carver, lithographer, locksmith, black- 
smith, cabinetmaker, etc., is getting all the practical 
knowledge necessary, So that at the end of three years 
he is master of some particular trade, not merely in 
yame, but in reality. k ; 
Hessen can boast of the fact that there is not a sin- 
ele village, no matter how small, in the whole country 
which has not an industrial school of some kind. They 
are all under the direction of the minister of the in- 
rior. Workshops for actual practice are connected 
with most of the schools. 

Bavaria is also well supplied with industrial schools. 
in connection with most of the courses there are 
vasses for instruction in arithmetic, geometry, Ger- 
man, history, geography, physics, and chemistry. There 
are special industrial schools for the weaving in- 
justry in Passau, Miinchberg, and Lambrecht. The last- 
mentioned school has an especially good reputation. 
jt ig not only intended for the cloth industry, but for 
jinen, flannel, cotton goods, and carpet weaving. The 
manufaciurers are in a position to obtain the most re- 
liable information and statistics in regard to their 
pranch of industry at any time. 

This short outline will serve to show that great in- 
terest is taken in industrial education, and the time 
is not far distant when the whole empire will be thick- 
ly dotted with schools all equally as efficient as those in 
Saxony. 


country. In connection 


RESUME. 

The industrial schools in Germany, taking the em- 
pire as a whole, cover the following trades and in- 
dustrie: Weaving, finishing, cabinetmaking, basket 
making. metal, zine, jewelry, lace, mechanics, porce- 
lain, en-ravers, printing, blacksmiths, architects, ship- 
huildine. spinning, wood carving, masonry, paper, 
bronze, goldsmith, ivory carving, dress trimmings, 
brushes. shoemakers, lithographers, firemen, lock- 
smiths, ron, fisheries, dyeing, sculpturing, clock mak- 
ing, suc ir, tin, glass, silk, curtains, potters, straw weav- 
ing, musical instruments, machine technology, ¢ar- 
penters painters. Ernest L. Harris, 

Eiben-tock. U. S. Commercial Agent. 


SUGAR SUPPLY OF THE UNITED STATES.* 


By D. +. Purse, President Savannah Board of Trade. 
Hisivxy informs us that “Indian salt,” our cane 
sugar, was an article of trade in the market places of 
India.” years before the dawn of Christianity, from 
whence the cultivation of the “sweet bamboo,” from the 
juice of which it was manufactured, has belted the 
earth on tropical and semi-tropical lines and become, 


in pro) agation, seemingly, as indigenous as in India. 

The veady adaptability of sugar cane to all tropical 
and semi-tropical climates has caused much contro- 
versy us to its origin, China claiming its cultivation 
in that country before the first lines of the Old Testa- 


ment jad been traced upon papyrus by the hand of 
Moses. Historians, however, discredit this claim of 
the Celestial Kmpire and. with few exceptions, agree 
that in India the saccharine value of the “sweet bam- 
hoo.” was first discovered and heralded over the East, 
China included. 

That the value of sugar has been known and ap- 


preciated for its. valuable and health-giving properties 
for centuries among the most enlightened nations, the 
elder Pliny, in the first century of the Christian era, 
wrote 

“Arabia produces sugar, but that of India is more 
renowned. It is a kind of honey collected from baboos. 
lt is white as gum, breaks easily under the teeth and 
is very useful in medicine.” 

In the fifteenth and sixteenth centuries, Venetian 
and Portuguese enterprise spread the cultivation of 
sugar cane over the islands of the Mediterranean and 
the tropical islands and countries of the Atlantic, and 
from thence Europe and America drew their supply of 
sugar for 300 years. 

With multiplied uses from increasing popularity in 
the dietaries of two continents, the demand for sugar 
Was fast outstripping the supply and maintaining a 
price, with advancing tendency, that still classed its 
se among the luxuries of the table. Tropical indo- 
lence was inadequate to cope with this phase of the 
question by enlarging the areas of production and im- 
proving the methods of manufacture, though aided by 
European capital and directed in its employment by 
her superior intelligence. 

Adverse conditions in the sources of sugar supply 
Were accentuated at the opening of the nineteenth cen- 
tury by the inauguration of slave emancipation by 
Great Britain in her West Indian possessions, among 
the most prolific sources of production. 

At the period to which we refer, France was at war 
with Europe. The beet was first being discussed as a 


dossible source of sugar supply to supplement the 
product from the sugar cane. England, because of 
her vast resources by land and by sea, was most 


feared and most hated by Napoleon of all those al- 
lied to accomplish the defeat of his plans for making 
France a world power and advancing his own ambi- 
tious urpose. 

Napoleon was quick to foresee that emancipation in 
the West Indies meant a lessened supply of sugar and 
4 consequent relaxing of England’s grip upon this 
important industry. He saw, too, that in advancing 
the beet to a rivalry with cane, as a producer of 
‘igar. while he was weakening England’s commercial 
Supremacy, France was being freed from dependence 
"pon same source for part of her sugar supply and an 
dustry given life within her own borders that would, 
if successful, afford additional employment to her 
People and the soldiers returning home when the war 
was ended. Grander thought never inspired human ge- 
— though conceived in the strategy of warlike pur- 


The French beet with which-Napoleon determined to 
dethrone British sugar cane is not the best as we 
know it to-day. and it was not possible, therefore. for 
Napoleon to conceive the marvelous end to which he 
Was building, and that within a century from the 
time he was laying the foundations for this new in- 


* Read at Farmers’ National Congress. 
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dustry, it would so outstrip its rival, whose founda- 
tions seemed as deep-rooted as that of the everlasting 
hills, and that the world to-day, with an enormously 
increased sugar consumption, would be drawing from 
the product of the beet fully two-thirds of its consump- 
tive requirements. 

In fostering the cultivation of the beet which has 
so greatly increased the sugar-producing area of the 
world, Napoleon not only stimulated French enter- 
prise in seeking to strike a blow at England’s com- 
mercial supremacy, but, at the same time, conferred a 
blessing upon the human race by paving the way for 
a more general use of sugar where it had formerly 
been a luxury by reason of the popular belief that the 
tropics held a monopoly in sugar production that en- 
abled the maintenance of prices that forbade its free 
use. 

Your speaker stands to-day, almost central to the 
section of our own country that is profiting most by 
the foresight of Napoleon and contributing more large- 
ly each year to our disenthrallment from dependence 
upon foreign sources for the great bulk of our annual 
consumptive sugar supply; that is bringing new value 
to lands found suited for beet cultivation and estab- 
lishing an industry that affords profitable and health- 
ful employment to many thousands of our population. 
Your speaker has also the honor to come from the 
section of our common country where, for a hundred 
years, sugar cane flourished in tropical luxuriance, 
and where only now it is being realized that with more 
scientific study devoted to its cultivation and manu- 
facture, Georgia, Florida, Alabama, and Mississippi 
led by Louisiana and Texas, will soon be able to join 
hands with the North and West in producing our en- 
tire consumptive supply of sugar without the importa- 
tion of a pound from even our island possessions or 
Cuba. 

It is our habit to associate sweetness with sugar, 
never power. So great is the insulating power of sugar 
upon the human palate, we cannot ordinarily separate 
our thoughts of it from the rich preparations of the 
housewife or the delicious creations of the confec- 
tiener, and, therefore, the difficulty of recognizing it 
to-day in its sterner aspect as a problem in diplomacy 
of international breadth, and a factor of gravest im- 
port in trade adjustments. 

Only recently we had a forcible illustration of this 
latter proposition in the prompt action taken by the 
Secretary of the Treasury, at Washington, to bar out 
the importation of the bounty-fed beet sugar of Rus- 
sia to this country, wherein it seemed for a while that 
grave complications might result in parting the long- 
existing friendship between the two countries, but 
which, however, has been amicably arranged; and, 
more recently, an utterance of the members of the 
Berlin Conference, now seeking to place the European 
beet sugar industry upon a safer commercial basis, 
classing Russian sugar as “bounty fed,” has fully sus- 
tained Secretary Shaw in his contention with the 
Russian government. 

It is not at all surprising that sugar holds such im- 
portant place in commerce to-day, if we stop to re- 
flect upon the» enormous strides with which its con- 
sumption has increased over Europe and in this coun- 
try, and,the equally important fact that this growth 
in consumptive demand is so largely due to a more 
thorough knowledge of its value as a human food pro- 
duct, along with meats and the cereals in making 
muscle and bone, and as indispensable as either of 
them in every correctly constituted dietary. 

In 1830, the United States had a population of 12, 
866,020; her importation of sugar (cane) amounted 
to 38,612 tons, in addition to 35,000 tons (cane) of do- 
mestic production, and she had a per capita consump- 
tion of 12.1 pounds. 

In 1903, with official estimated population of 80.- 
870,000 the United States imports 2,340,000 tons of 
sugar (cane and beet) with domestic production of 
500,000 tons (cane and beet), with per capita con- 
sumption, estimated, 75.5 pounds. 

Thus in 73 years, while our population has increased 
six fold, our imports of sugar have grown sirty fold, 
and the most remarkable part in the comparison is 
that each one of our vast population of to-day is 
charged with the consumption of six times as much 
sugar as each of his ancestors was able to digest 
seventy-three years ago. In this same period, domes- 
tie production of sugar has increased fifteen fold and 
the world’s production ten fold. 

In 1840, the sugar production of the world was 1,- 
150,000 tons, of which only 50,000 tons were credited 
to the beet, one twenty-third of the production. 

In 1902, the world’s production of sugar amounted 
to 10876,680 tons, of which 7,006,164 tons was beet 
sugar, being 64.32 per cent of the entire amount, one of 
the most wonderful growths in a century that will 
stand forth in history as the most remarkable in the 
annals of time for the great achievements conceived 
and consummated within its span, in every field, for the 
advancement of human progress on line with the 
highest intelligence and most rational economy in liv- 
ing. 

Just as the discovery of mineral oil came at a time 
when whale and other animal oils were unable to 
meet the constantly increasing demand for them, and 
which condition threatened an unreasonable advance 
in price that would have operated as a bar to our 
progress, so beet sugar. at the appointed time, made 
its appearance to keep down the price of the produet 
of the cane and make possible the enormous consump- 
tion, world wide, that has followed its entrance into 
the world’s markets for sugar. 

Beet sugar was favored by high prices in its infancy, 
that greatly stimulated production. In Germany, Rus- 
sia and other foreign states, it has also been stimu- 
lated by bounties to build up an export trade for dis- 
position of surplus over small home demands, and 
Great Britain and the United States have been, and 
are yet, the dumping grounds for this European sur- 
plus because their consumptive requirements absorb 
to-day about one-half the world’s production. 

But Great Britain, whose per capita of sugar con- 
sumption has reached one hundred pounds, has de- 
termined, after a half century of forbearance, that 
the methods of Continental Europe in bounty feeding 
beet sugar must cease, as the practice has proven de- 
structive of the cane sugar interests of her colonial 
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possessions, and that Berlin Conference, whose de- 
crees are hereafter to regulate production of and traf- 
fic in beet sugar in Continental Europe upon the lines 
of fair and legitimate business principles as in their 
application to other industrial developments, is the 
outcome of British protest. The effect of this rear- 
rangement upon the beet sugar industry is yet to 
be seen. 

The bounty feeding system of Continental Europe as 
conducted in Germany, Russia et al., has been as 
unjust to their own people as it has been unfair in 
the relation of these states to other countries not in 
the beet sugar alliance, and in every view prejudicial 
to a healthy state of international trade. 

In Germany the cultivation of the beet for sugar 
production has been the most profitable branch of 
her agriculture, as protected by the bounty system 
which has made the German citizen pay twice as much 
for his sugar as the Englishman pays for the same 
sugar, after exportation to Great Britain, which ex- 
plains why the British consumption stands at 100 
pounds per capita, and the German at only 34 pounds 
per capita, with a larger population by 15,000,000 than 
Great Britain and producing 1,950.000 tons of sugar 
in 1902-3, nearly one-fifth of the world’s entire pro- 
duction in the same period. 

The Austro-Hungarian citizen suffers like the Ger- 
man, if not in a greater degree, and though the popu- 
lation of Austria-Hungary exceeds that of Great Brit- 
ain, the largest buyer of her 1,000,000 tons annual su- 
gar crop, the nation’s per capita is less than 18 pounds. 

In Switzerland, one of the smallest states of Eu- 
rope, and not accredited as a sugar-producing coun- 
try, consumption per capita exceeds sixty pounds—with- 
in four pounds of the per capita of the United States— 
ranking Switzerland as the third largest consumer of 
sugar per capita of population. 

In France, until the first day of the present month 
(September), her citizens also had to bear their full 
share of the burden of bounty-fed sugar, as a national 
industry. 

U. S. Consul B. H. Ridgley, writing from Nantes. 
France, under date of August 20, 1903, says: 

“On September 1, 1903, the French people will be 
able to buy one of the great staple necessities of life 
very much cheaper than they have ever bought it be- 
fore in France. The new law removing nearly 60 
per cent of the customs and internal-revenue tax on 
sugar goes into effect on that day. Owing to the high 
price of sugar, France has heretofore imported from 
England a very considerable percentage of her fruit 
preserves. One result of the new law will probably 
be the largely increased manufacture of products of 
this nature in France and consequent loss of British 
exports,” In the same letter Consul Ridgley says 
that another and immediate effect of the reduction in 
the price of sugar will be corresponding reduction in 
all the articles of which sugar is a constituent, public 
announcements to that end having already been made 
by French manufacturers. 

One of the first results of cheap sugar in France 
will be shown in an increased per capita consumption, 
now 37 pounds, although France is credited with the 
production of 880,000 tons annually and a population 
little under that of Great Britain. 

The prompt action of France has sounded the death 
knell of bounty fed sugar and the other states of Con- 
tinental Europe must follow her lead, and, therefore, 
results in France will be followed very closely by Ger- 
many, Russia, and Austria-Hungary, which with 
France produce the bulk of the world’s beet sugar 
supply. 

There need be no fear for the beet sugar industry 
in passing through this new ordeal in a readjustment 
of methods for its future conduct. 

The far-sighted legislation of France superseded 
really any necessity for a Berlin commission beyond 
registering the inevitable course of events. When the 
clouds roll by, the beet sugar industry of Europe will 
find itself upon a firmer commercial basis than it has 
ever previously enjoyed, and without any reduction in 
production, will have no export sugar. Her teeming 
millions athirst through decades for the “sweet salt” 
of India, but barred out from gratifying their cravings 
by prices inordinately swelled by extortionate taxation, 
at living prices will quickly advance per capita con- 
sumption and free commerce of a beet sugar surplus 
that for a decade has been the cause of increasing and 
incessant irritation in the diplomatic relations of the 
foremost enlightened countries of to-day. Great Brit- 
ain felt forced to insist upon a Berlin Conference to 
readjust the world’s commerce in beet sugar, and 
the United States has smarted under threats of repris- 
al in tariff legislation by Germany, because we dis- 
criminated against her bounty fed sugar exports to 
this country; and the recent ruling against a similar 
sugar importation from Russia is but an out-cropping 
of the universal irritation as it affected the United 
States directly. 

Napoleon dealt with a beet in seeking to curtail 
British trade supremacy undeveloped by science, and 
showing only 5 per cent sugar content. The blow 
would have been ineffective except for the high price 
of cane sugar then prevailing. 

One of the grandest triumphs of science gives us the 
same beet to-day, the equal of the cane in sugar con- 
tent and in exceptional instances developing a greater 
richness. 

During the evolution of the beet from a garden 
product to its present commanding position in the 
sugar industry, no progress has been made toward pro- 
ducing a cane higher in sugar content, which led a 
writer in the North American Review in 1899 to de- 
clare “that if one-tenth of the energy expended upon 
the beet had been devoted to the study of the sugar 
eane, the latter would long since have distanced its 
pudgy rival.” But this has not been done, and for 
the present we must accept a situation that practically 
places the cane and the beet upon a common plane. 
from which the world’s sugar must be drawn. 

How long the beet product will continue to dominate 
this supply cannot be foreseen or if the product of the 
cane will even be able to assert its mastery again. 
These are the conditions that confront us to-day when 
we seek to meet the ever-increasing consumptive de- 
mand of the United States. 

Our consumption for the year closing June 30, 1903, 
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is placed at 2,725,746 tons of 2,240 pounds each, doub- 
ling our consumption in 16 years, showing 50 per cent 
increase per capita, and since 1900 an increase of 500,- 
600 tons in consumption, or near 25 per cent in three 
years. 

Owing to conditions existing in Europe and likely 
to continue for some time, results of almost certain 
increased consumption and possible curtailment of 
production, it will be wisest to leave out of our cal- 
culations the expectation of any importations from 
Continental Europe, and we must then draw our con- 
sumptive supply almost exclusively from Cuba, Ha- 
waii, and Porto Rico, as well as we will have the 
sharp competition of England to boss in other direc- 
tions. 

Domestic production is now able to provide fully 
500,000 tons of our consumptive needs, consisting of 
300,000 tons cane, 195,000 tons beet, and 5,000 maple 
sugar. This may be said to constitute our basic sup- 
ply. 

In dealing with Cuba, it must be kept constantly in 
sight that the labor system that promised the greatest 
results to the island in cane cultivation exists no 
longer, and it will, therefore, be impossible with free 
tropical labor to do more than restore ante-bellum con- 
ditions that would make Cuba reasonably certain in 
producing 1,200,000 tons of sugar annually, 1,000,000 
tons of which would seek this market. 

We can only safely deal with this Cuban problem as 
a factor in our consumptive requirements by consider- 
ing the utmost possibility under existing conditions, 
not what might be accomplished if there could be an 
infusion of Yankee energy into the tropical lethargy 
of the island’s labor. 

In the Hawaiian Islands, Doctor W. C. Stubbs. Direc- 
tor, Louisiana Experiment Sugar Station, who visited 
these islands in 1899 to study their agriculture as the 
representative of the United States Department of Ag- 
riculture, reported the full sugar area under cultiva- 
tion, and that no material increase in sugar produc- 
tion could be expected from these islands in the future, 
but the production might be reduced by a derange- 
ment of the new character of labor upon which pro- 
duction depends. 

If Dr. Stubbs is correct, 300,000 tons of sugar which 
would be marketed in this country, is, therefore, a 
full estimate of what can be relied upon for our con- 
sumptive supply from the Hawaiian Islands. 

Porto Rico can safely be relied upon for 100,000 
tons, taking as our basis for this assumption the an- 
nual production under our government of the island. 

Should our consumptive requirements remain un- 
changed, a most improbable impossibility, we now 
have in sight 1,900,000 tons and would have the other 
cane sugar producing countries from which to obtain 
825,746 tons, much more likely to be 1,000,000 tons 
another year, from growth of population without in- 
crease of the per capita consumption. 

It is quite possible from the rapidity with which our 
consumptive demand has been swelling from year to 
year, out-running population, that in ten years our con- 
sumption will exceed 4,000,000 tons, and have reached 
Great Britain’s per capita of 100 pounds; and with the 
per capita of Continental Europe materially advanced 
by cheap sugar, the world’s production will be se- 
verely taxed to furnish it, unless in the meanwhile 
we have as a prudent people taken steps to increase 
our domestic production, our surest dependence in 
every contingency. 

It is clear that from the situation as presented in 
the foregoing figures and conclusions, the United 
States can never expect to become a sugar-exporting 
country, and more important it is, therefore, as dic- 
tated by every consideration of self-interest that we 
direct our attention at this time to increasing the do- 
mestic production, from cane and beet, by every rea- 
sonable and proper means at our command. The sec- 
tion to which fostering care gave wealth, our own 
people in it would be given additional field for employ- 
ment, our national wealth be increased and nothing 
to go out of the country to enrich foreign states to the 
extent we should carry domestic production. 

It has been said that the North and West are capa- 
ble of supplying our entire consumptive demand with 
beet sugar. Sure there is a belt in the South extending 
from the Atlantic to the Rio Grande, embracing Louis- 
jana, possessed of a climate and a soil that can be 
made to supply, under scientific direction, a very large 
part of our demand. These are the particular questions 
for us to discuss in any consideration of the sugar 
supply of the United States. 

In building up a domestic production of sugar, we 
are building for time and emancipating ourselves from 
foreign dependence. 

To-day’s sugar is the only product of our soil that 
enters so largely into our daily life, that makes us 
debtor to foreign lands for much of our supply. 

No other food product has grown in public favor 
with such remarkable strides as we have seen in the 
case of sugar, or better sustained the most nutritious 
powers claimed to result from its judicious use. Few 
people are aware of the numerous uses that go to 
make up the extensive consumption of sugar, and in 
this respect how it compares with other food pro- 
ducts and how its growth has run on parallel lines 
with them. 

The per capita of wheat consumption in the United 
States in 1873 was 4.81 bushels; corn (for man and 
beast) 22.86 bushels; cotton 15.19 pounds; coffee 5.01 
pounds; tea 1.09 pounds, and sugar 39.8 pounds. 

At close of year June 30, 1902, per capita consump- 
tion of wheat is placed at 6.50 bushels (including 
flour): corn (for man and beast) 18.92 bushels (in- 
cluding meal); cotton, 25.65 pounds; coffee, 13.37 
pounds, and sugar 72.8 pounds. 

In twenty-nine years, while the consumption of 
wheat has increased 35 per cent per capita, corn has 
declined 17 per cent; coffee has increased 167 per cent, 
and sugar has increased 83 per cent. 

In money values in 1902, we were consuming per 
capita of wheat, $5.50; of corn (for man and beast), 
$8.50; of cotton, $2.13; of coffee, $0.68, and of sugar, 
$3.61. We pay foreign countries annually about $100,- 

000,000 for sugar, besides the tolls to foreign bottoms 
for its transportation, and when it reaches the con- 
sumer an amount has been expended for it that re- 
quires for its liquidation nearly our combined wheat 
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and flour exports, or nearly double our exports of corn, 
or three times our exports of cattle, horses, mules, 
sheep, and poultry, or double our exports of oil. 

The duty upon imported sugar supplies more than 
one-fourth of the receipts from customs and stands 
for one-twelfth of the income of the United States 
from all sources. Besides this, the duty enables the 
North and West to produce beet sugar, and the South 
to produce cane sugar; in competition with tropical 
labor gives employment for our people in both sec- 
tions and increases the country’s wealth in the large 
investments necessary in plants to conduct the manu- 
facture and for agricultural implements required in 
both cane and beet cultivation. 

The universal use of sugar by the people of this 
country makes it an ideal subject upon which to base 
revenue because the burden is so,evenly distributed. 
None of us are ready for direct calls upon the States for 
the support of the general government as long as it 
ean be raised by equitable revenues, though they inci- 
dentally give protection. 

Your speaker takes it for granted that his audience 
needs no information in regard to beet cultivation. He 
may be able to throw some light upon the prospects of 
eane cultivation in Georgia and Florida and the South. 

Georgia was considerable of a sugar State eighty 
years ago, but cane cultivation was crowded out by 
cotton and rice because yielding better profits than 
cane. We are now engaged in an effort to restore cane 
cultivation in Georgia to its former importance, that 
in time we may again become in part a sugar State, and 
are meeting with every encouragement, though our ef- 
forts for the present are in the direction of converting 
our cane juices into the well-known syrup of Georgia. 

Florida engaged in cane planting and manufactured 
sugar as early as the year 1767, and has always made 
more or less common brown sugar for home use. 

The richness in sugar content of the cane of Georgia 
and Florida exceeds that of Louisiana and compares 
favorably with the Cuban cane, yielding as high as 35 
tons of cane to the acre on best suited lands with thor- 
ough cultivation. 

Quite recently the United States Department of Ag- 
riculture analyzed some sugar cane from South Flor- 
ida, a sample of.the ordinary cane of that section cul- 
tivated in the ordinary way, that gave a sugar content 
as high as 19.8 per cent. 
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must be exposed to the end of the harvest. Sooner or 
later these facts will impress themselves upon the 
public mind and a tide of emigration will set south , 
grow sugar cane and manufacture-sugar, for there ig 
not a finer field for this kind ofwork than the South 
affords to-day. 

There is no branch of agricultural industry mo, 
promising in results. We have the lands and way 
your energy. We extend to you, one and all, a moy 
hearty welcome. Join us in the building of a Sugar 
industry in the South that we may join you of the 
North and the West in freeing our common country 
from dependence upon foreign nations for one pound 
of our sugar supply in the future. 


THE TRANSPORTATION OF LIVE FISH. 


THE business of transporting living sea fish has jp 
recent years been extensively developed. When it jg 
a question of supplying large cities situated not far 
from the coast, the problem becomes simplified; but, 
when, on the contrary, it concerns the carrying of liye 
fish to great distances, the question presents certaip 
difficulties that result from the necessity of renewing 
en route, the water of the tanks in which the fish 
are transported. Such is the case with the supplying 
of the German and Russian markets with fish caught 
off the French coast of the Atlantic or off the Italian 
coast of the Mediterranean. Numerous experiments 
have been making for a long time past with a view 
to improving such transport by railway, but in most 
cases without success. Herr Krautz, a merchant of 
Berlin, who is specially occupied with the transporte. 
tion of fish for the German and Russian markets, has 
been making some researches of his own and has re 
cently succeeded in devising an arrangement that gives 
entire satisfaction. The principle of this arranement 
consists in placing the water tanks containing ‘he fish 
along the sides of the car and connecting them to 
gether by means of rubber pipes. These latier are 
in turn connected with a suction pipe endine at a 
pump which, by means of a force pipe, sends the water 
into the various tanks through nozzles. In this way 
there is obtained a continuous renewal of the water 
of the tanks, with an aeration of the latter trough 
its contact with the external air. 

The accompanying figure shows the internal arrange. 
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Dr. H. W. Wiley, Chief of Bureau of Chemistry, 
Department of Agriculture, under whose direction these 
South Florida canes were analyzed, said in a letter to 
the gentleman upon whose farm they were grown: 

“These are the most remarkable samples we have 
ever examined. They contain no glucose or reducing 
sugar whatever when tested by the ordinary method.” 

The astonishment expressed by Dr. Wiley at the 
results of the analysis of the South Florida cane is 
not a matter to be wondered at when it is remembered 
that they exceed in sugar content the cane of Hawaii 
and Cuba. This may be the starting point for science 
in doing for the sugar cane what it has already done 
for the pudgy beet, and that in the next ten years. 
cane cultivation under its direction may be produc- 
tive of as marvelous results. Certain it is, that all 
interested in cane cultivation recognize the imperious 
necessity of more scientific study for increasing the 
content of sugar and per acre tonnage. 

At the Interstate Sugar Cane Growers’ Convention 
that convened in Macon, Ga., on May 6 and 7, ultimo, 
and at which Secretary of Agriculture Wilson was pres- 
ent, and delivered a masterly and eloquent address 
on “Southern Agricultural Possibilities,” a paper was 
read by Mr. W. D. Roddenberry, a successful farmer 
of Thomas County, Georgia, in which he gave the de- 
tails of running his 380-acre farm, particularly with 
reference to showing the profitableness of cane grow- 
ing for syrup making. From cotton, potatoes, water- 
melons, and other crops, he realized about $6.00 per 
acre net profit; and 46 acres of farm in sugar cane, the 
juice of which he manufactured into syrup, yielding 
a net profit of $84.47 per acre. 

Land such as Mr. Roddenberry cultivated can be 
bought, in cultivation, anywhere in Southern Georgia 
or Florida at $10.00 to $20.00 per acre, according to 
the improvements upon the land. 

Mr. Roddenberry’s is not an exceptional case, and 
because syrup-making is so profitable, our cane grow- 
ers are not making sugar, but such practical illus- 
trations demonstrate the superiority and richness of 
our cane for sugar making. 

Sugar cane in the South is a white man’s crop, be- 
cause it is laid aside in July, and the cultivator escapes 
the hot southern sun in July, August, and September, 
where in cotton and other staple crops the cultivator 


ment of the car, the jacketed wooden body of which, 
41 feet in length, 9 feet in width, and 9.34 in height, 
is supported by an iron frame 42.6 feet in length and 
9 in width. This body is divided into three com 
partments, one containing the tanks, another the en 
gine for driving the pumps, and the third the pump 
itself. 

The tanks, 24 in number, are placed in two rows 
of 12 each along the sides of the car, and separated 
by a longitudinal passageway. Each of the tanks is 
connected, by means of a small pipe, with a conduit 
placed on a level with the floor and divided into two 
parts connected in front and ending, through one 
pipe in common, at the pump. This latter forces the 
water into a pipe placed at the upper part of the car 
above the tanks. Upon this pipe, opposite each tank, 
are three branches consisting of vertical tubes pro 
vided at the lower part with nozzles through which 
the water is introduced into the tanks at an inch oF 
so above the leve! of the liquid. Each of the ‘tanks, 
of a capacity of 132 gallons, is capable of holding 
330 pounds of fish, which makes a total capacity for 
the 24 tanks of 7,920 pounds. The tanks are cl 
at the upper part by a rounded cover of galvanized 
iron, containing an aperture for the passage of the 
nozzle. 

The engine that actuates the pump is a 2-horsepowér 
benzine motor running at a velocity of 200 revolt- 
tions a minute. The water for cooling the motor dur 
ing its operation is furnished by a steel plate reser 
voir. 

As for the sparking of the motor, that is effected 
through an electric battery of six bichromate elements. 
In case of the non-operation of the battery, a spec 

igniter supplies the place of it. The force and suc 
tion pump is of the Broquet type. Actuated by ® 
belt, it is capable, at a velocity of 125 revolutions & 
minute, of forcing 90 cubic inches of water a minute 
and of renewing the water of the tanks about te® 
times an hour. The car, which is supported by two 
trucks spaced 23 feet apart from center to centef, 
weighs, when empty, 60,390 pounds, and is capable of 
carrying a mean load of 34,540 pounds.—Translat 
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MONGOLIA AND THE MONGOLIANS. 


Tue territory of;Mongolia embraces about 50,000 
square miles. The inhabitants that people this im- 
mense tract of lan! number at least three million 
souls. (1) The most important are the Khalkas, or 
Mongolians, properly so called, who occupy the entire 
north of Mongolia; (2) then come the Ouryantai and 
the Darkhat, who are merely Mongolized Turks; (3) 
the Ordos of pure Mongolian blood; (4) finally, the 
eight tribes of the Tsaktar, of Mongolian blood. 

The name of the Mongolians became suddenly 
known in the thirteenth century, and the world was 
goon filled with the narratives of the exploits of these 
nomad warriors. The celebrated chief known to his- 
tory 2s Djenguis-Khan (or Genghis-I-han) was born 
probably in 1162. By his ardor, courage, and suc- 
cesses, he grouped around him a band of young war- 
riors, took part in a number of wars between the 
Chinese and Mongolians, fighting now on one side and 
now on the other, subjugated all the tribes living be- 
tween |rtych and the Khingan Mountains, and in 1206, 
at the diet of the Mongolian nobles that he had as- 
gembled, received the title of Djenguis-Khan, or “the 
most powerful prince,” under which he was to be known 
to posterity. Marching from conquest to conquest, he 
soon became master of the southern provinces of 
China, and in 1210 made himself master of Bokhara 
and Samarkand. Seven years later, he died, while his 
army iivided into three parts, one of which marched 
agains! Afghanistan, another against Russia, and the 
third completed the conquest of China. _ 

In 1237 the whole of Russia, except Novogorod, was 
paying tribute to the Mongolians, who next invaded 
Polan’i and Silesia, and finally Moravia and Hungary. 
At this period the power of the Mongolians was at its 
apogee; but, at the end of the thirteenth century, it 
declined, and in 1368 these people were driven from 
China. and the prince who had occupied the Chinese 
throne returned to the steppes of the north, with his 
vassa!., where he reigned over his fellow countrymen 
only. A century later, the Mongolians were beaten 
and ('spersed by the Russians, who had been their 
vassa's for two centuries. 

Subsequently, the Khans of southern Mongolia ac- 
know'cdved themselves vassals of the emperor, Son of 
Heaven, the “Bogdo-Khan.” Northern Mongolia, that 
is to say, the country of the Khalkas, divided into 
four ;rincipalities, remained independent for a longer 
time, but in 1691 placed itself under the protection of 
the Emperor of China. 

In our day, the Khalkas are still divided into four 
ks,” or principalities, the creation of which, it 
is said, dates back to Djenguis-Khan. There are 
Touchieton, Tsetsen, Sain-Noin, and Tsatsatkou. Each 
aimak is divided into “khochouns,” which are subdi- 
vided thto “soumyns.” Such distribution of the terri- 
tory is very ancient. 

Although the Mongolians are vassals of China they 
govern themselves. In each administrative subdivi- 
sion there is elected a chief, whose election is ratified 
by the Chinese government, and who receives from 
Pekin a title of honor of slight importance, along 
with a button or peacock’s feather for his cap. At 
Osuga, the Mongolian prince in charge (theoretically) 
of the administration of the affairs of the Khalkas has 
for adjunct (theoretical) a Mantchoo envoy, the “am- 


bane.”” who is really the master of the situation; and | 


the decisions made in common (or that are supposed 
to be) by the two exalted persons are those dictated 
by the ambane, that is to say, the Pekin government. 

The Khalkas are nomads, but only relatively so. 
Within the limits of their khochoun and soumyn they 
periodically shift their quarters in search of “past- 
ures new” for their herds, but they never travel very 
far. and it is always possible to find an encampment 
within a radius of a few miles. 

They live under the “yourte,” which consists of a 
light circular framework covered with pieces of felt. 
The form is that of a dome supported by a small sub- 
basement, and about ten feet in height. In order to 
Tender it habitable, it suffices to cover it with pieces 
of felt and close the central orifice above with a mov- 
able piece of the same material. It is through this 
orifice that escapes the smoke of the “pot @ feu.” The 
fireplace is situated in the center of the abode, the 
household gods are placed opposite the door, and the 
housekeeping utensiis are arranged along the walls. 
All around the fireplace are spread out, in lieu of 
seats, pieces of felt, for which the well-to-do substitute 
carpets. The princely yourtes are furnished with 
board floors and decorated with silken hangings. 

In summer the men wear wide trousers and a shirt 
of calico, in most cases blue—let us say, a complete 
“pajama.” Over this they place a long robe, which is 
buttoned upon the shoulder and side. This is of blue 
or brown cotton, but sometimes of red or dark green 
silk. The lamas, or church®people, affect yellow. This 
Tobe is gathered in at the waist by a cloth girdle 
whence, to the right, hangs a knife (of Chinese style 
among the wealthier, that is to say, a knife and ivory 
chop sticks in the same sheath; and, among the poor, 
a simpl> vegetable knife in a wooden sheath), and to 
the left a tobacco bag and tinder box. 

Boots with pointed upturned toe and high heel, gen- 
erally of red leather with a thick sole, complete the 
accouterment. The fact that the Mongolian shoe- 
Makers make but one size of footgear explains at once 
why the son, at a pinch, puts on the boots of his 
father, and why the Mongolian (who, however, is 
naturally lazy) does not like to take even the shortest 
walks afoot. He bestrides his horse in order to travel 
a distance of a hundred paces, and it is only during 
the coldest weather that he decides to dismount from 
his steed in order to walk half a mile or more. 

The Mongolians shave and wear a cue. As for head- 
gear, they have a national hat which is rather aston- 
ishing. It consists of a small cone of figured silk or 
damask, which forms the skull-cap. The rim, which 
is of black velvet, is turned up so as to describe an 
acute angle with the central cone. Behind, float two 
long wide ribbons, which are invariably of red silk. 
The button or the tuft that crowns the cone is like- 
wise always red. When it,rains (a rare event in the 
Khalka country) the velvet rim is turned down, and 
the hat assumes the form of an extinguisher that pro- 
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tects the ears and neck. In winter, these hats are 
replaced by’ a headgear trimmed with fur (that of 
the squirrel among the poor, and that of the sable 
among the rich), and the change of hat is accomp- 
anied with a change of costume. The long cotton or 
silk tunic is replaced by a mantle of sheep or deer 
skin, or among the rich, by a long coat of silk trim- 
med and lined with costly fur. 

The majority of the Mongolians are thin and emaci- 
ated. Although they are not strong, they are wiry and 
capable of withstanding considerable fatigue on horse- 
back. But they must not be asked to do any muscular 
work whatever. It takes two or three to lift a weight 
that could be easily handled by one Cossack. To the 
European eye, they are, with their broad, flat noses, 
their high cheek-bones, and their little, beady eyes, 
intensely ugly. They are generally of a low stature, 
and sometimes have a certe:n nobility of countenance. 
Almost all have a kind, benevolent expression to which 
one soon becomes habituated. 

In their youth, the women are very prepossessing. 
Their lineaments are refined, their eyes very languish- 
ing, and their faces plump and smiling like those of 
the Japanese. They wear the same underclothing that 
the men do; the same boots and the same hat. But 
the married women wear a long tunic with very nar- 
row sleeves that are generally red from the middle 
of the arm to the wrist, which is covered by a small 
point of the sleeve, if the latter is not rolled up. The 
robe may be blue, brown, violet, or red, but the sleeve 
is always red. Above the shoulder the sleeve is pad- 
ded to a considerable height; so the Parisian ladies of 
1895 had invented nothing in the way of sleeves. A 
tucker of this same red color covers the top of the 
throat. 

Maidens, whose robes resemble those of men, wear 
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PRODUCING HELIUM FROM RADIUM. 


Numerous researches on the self-ionization of the 
gases of the atmosphere: as well as on.the excited 
radio-activity produced by this phenomenon, have been 
carried out of late years. It is of interest to state the 
role played by the inert monoatomical gases of the 
atmosphere in connection with the phenomena in is- 
sue. W. Ramsay and F. Soddy (Physikalische Zeit- 
schrift) used to this effect a small electroscope con- 
tained within a glass tube, the internal wall of which 
was lined with a layer of tin foil. The apparatus once 
charged retained its charge without any appreciable 
losses during 36 hours, provided a vacuum was pro- 
duced, whereas on introducing air a slow diminution 
occurred. With analogous experiments on the above- 
mentioned atmospheric gases, the amount of discharge 
was proportional to the density and pressure of the 
gas. From this fact the conclusion may be drawn that 
the gases do not possess any specific radio-activity of 
their own, the electric conductivity of the air being 
due to a radio-activity from a foreign source, 

The same authors further made some experiments 
on the nature of the radio-active emanation of radium. 
In connection with researches on the chemical nature 
of the emanation from thorium and of that given off 
by radium, Rutherford and Soddy arrived at the con- 
clusion that these emanations are constituted by inert 
gases, resisting the influence of reactives to a degree 
similar to that observed only ‘with the gases of the 
argon group. The authors on the other hand state 
that the emanation from radium mixed with oxygen 
resist the prolonged action of an electric spark when 
placed above an alkali, the discharging power remain- 
ing intact during this treatment and the luminosity 
the gas possesses affording optical proof of its per- 
sistence. This emaration may be treated like a gas; 


MONGOLIAN WOMEN.. 


their hair in a single braid hangingj dewn the back. 
Their jewelry consists simply of hammered or filigree 
silver earrings; but the married woman: has a right to 
two braids, which she wears hanging! im front, and to 
a head-ornament of silver, which is bej¢weled with un- 
cut stones, rubies and sapphires, but oftener with tur- 
quoises and coral, and which, in families, passes from 
mother-in-law to daughter-in-law, and. is'the first pres- 
ent from a man to her whom he has selected ‘o be his 
ecmpanion for life. This ornament consists of a semi- 
circular band placed flat upon the forehead, and of 
two fan-shaped pieces placed at the level of the ears, 
and in which spread out the flattened and thickly 
pomaded braids, and, finally, of a series of round 
plates that are attached to the extremity of the braids. 
Sometimes a series of small bars holds the widened 
part of the braid between the ear plates and the frontal 
diadem. More rarely—and this is the case with high- 
tened, elegant ladies only—the braids are inclosed in 
their entirety in long sheaths of chased silver. 

As for the children, they go about bravely in puris 
naturalibus, at least during the summer season, and 
it is not till they have reached the age of ten that they 
are clad in the long national tunic—For the above 
particulars and the engraving, we are indebted to Le 
Tour du Monde. 


German Capital in the Transvaal.—The capital in- 
vested by Germany in the Transvaal is estimated by 
experts to be fully $150,000,000. It is invested in com- 
mercial houses, real estate, loans, mines, etc. . 


it is condensed in a U-shaped tube surrounded by 
liquid air, and in this state washed by means of an- 
other gas which it is possible wholly to eliminate by 
means of a pump. [n a dark room the eye easily ob- 
serves the gradual advance of the emanation as it 
passes from one point of the tube to another. When 
opening the cock between a tube containing this ema- 
nation and the pump a gradual stream is observed 
through a capillary tube, as well as the rapid pass- 
age through wider tubes, the delay produced by a stop- 
per of phosphorus pentoxide, and finally, the sudden 
diffusion into the reservoir of a pump. The phenomena 
shown by the excited activity that remains on the 
glass after ths passage of the emanation could equally 
be readily observed. The emanation, in a way similar 
to that noted with radium salts, gives rise to the most 
different chemical effects. As the emanation from 50 
mm. of radium bromide is dissolved in water and kept 
together with oxygen within a small glass tube above 
mercury, it imparts to the glass a most noticeable 
violet tint, whereas in the presence of moisture, the 
mercury becomes covered with red oxide. 

The authors next examined the gas developed by 20 
mm. of radium bromide dissolved in water, this gas 
being mainly made up of oxygen and hydrogen, with 
a view to stating the presence of helium by means of 
spectral measurements. They succeeded in stating the 
coincidence of a line in the spark specter of this gas 
with the D, line of helium. this coincidence being es- 
tablished by the simultaneous projection of both 
specters. 

The emanation given off by 50 mm. of radium bro- 
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mide has been led by means of an oxygen current into 
a U-shaped tube, cooled by means of liquid air and ex- 
hausted. After washing it with some fresh oxygen, 
the pump was worked for some time. The vacuum 
tube sealed to the U-shaped tube has not shown evi- 
denee of the presence of any helium after elimination 
of the liquid air. The spectrum was evidently new, 
most likely that of the emanation. As, however, the 
researches so far made are far from being complete. 
the authors hope to publish later full particulars of 
this spectrum, After some days had elapsed, the spec- 
trum of helium was noted, the characteristic lines be- 
ing identical with those of a helium tube projected at 
the same time into the visual field.—A. G. 


TRADE NOTES AND RECIPES. 
Liquid Brilliantine.— 


4 fluid ounces 
3 fluid ounces 
3 fluid ounces 


—Oils, Colours, and Drysalteries. 

Making Waterproof Canvas.—For this purpose a so- 
lution containing equal parts by weight of gelatin and 
chrome alum is usually employed. It is not advisable 
to mix more of the solution at once than is sufficient 
to give the canvas one coat, as, if the mixture once 
sets, it cannot be reliquefied like a plain solution of 
gelatin, and hence if the quantity of canvas to be 
waterproofed is small, it would, perhaps, be preferable 
to coat with plain gelatin solution until quite imper- 
vious to cold water, and then to thoroughly soak for, 
say, twenty-four hours in a strong solution of chrome 
alum.—Bull. of Pharm, 


To Protect Black Sheet Iron from Rust.—Before 
black plate is ready to receive a rust protective coat- 
ing, it is necessary to render the surface free from 
grease and scales, for which purpose the sheet iron is 
placed for some time into a warmed solution of 10 
parts of sulphuric acid in 100 parts of water, whereby 
the impurities become detached, a process which may 
be assisted and accelerated by scouring with sand. 
Then rinse in clean water and rub dry in sawdust. 
The sheets thus prepared are placed for a short while 
into a feeble solution of blue vitriol, where they as- 
sume a reddish coloring. Next they are rinsed in 
water and after that moved to and fro, for a short 
time, in a feeble solution of hyposulphite of soda aci- 
dulated with a little hydrochloric acid. The result is 
a dark blue coating on the sheets, which prevents all 
oxidation.—Der Metallarbeiter, Vienna. 

The following from the Druggists Circular and 
Chemical Gazette will probably be of interest. The 
so-called “banana solution” (the name being derived 
from its odor) which is used in applying bronzes of 
various kinds is usually a mixture of equal parts 
of amyl acetate, acetone, and benzin with just enough 
pyroxylin dissolved therein to give it sufficient body. 
Powdered bronze is put into a bottle containing this 
mixture and the paint so formed applied with a brush 
to the article to be bronzed. The thin covering of 
pyroxylin that is left after the evaporation of the 
liquid protects the bronze from the air and keeps it 
from being wiped off by the cleanly house-maid. Tar- 
nished picture frames and tarnished chandeliers to 
which a gold bronze has been applied from such a 
solution will look fresh and new for a long time. 
Copper bronze as well as gold bronze and the var- 
ious colored bronze powders can be used in the “ban- 
ana solution” for making very pretty advertising signs 
for use in the drug store. Lettering and bordering 
work upon the signs can be done with it. Several 
stiff, very smali painter's brushes are needed for such 
work and they must be either kept in the solution 
when not in use, or, better still, washed in benzin or 
acetone immediately after use and put away for fu- 
ture service. It is needless to add that as the “ban- 
ana solution” is volatile it must be kept well corked. 


Green Ink.—A good, bright green anilin ink may be 
mad as follows: 


Anilin green (soluble) ............ 2 parts 
rr rr 112 parts 
Mucilage of gum arabic ............ 4 parts 
Dissolve the anilin in the alcohol, and add the 
other ingredients. Most of the gum arabic precipi- 


tates, but according to the author of the formula (Nel- 
son) it has the effect of rendering the ink slow-flowing 
enough to write with. Filter—Nat. Drug. 

Klaproth’s Green Ink.—This has the following form- 
ula: 


Copper acetate, crystallized ........ 4 parts 


Boil the copper and cream tartar with the water in 
a porcelain kettle (a clean copper one will answer) 
until the solution acquires an intensely green color, 
then filter and add 1 part of mucilage of gum arabic. 


Chrome Green Ink. 


Potassium dichromate .............. 10 parts 
Hydrochloric acid 10 parts 
Pov ‘cr the potassium dichromate finely, put in a 


capac.ous earthen or porcelain vessel, and pour over 
it the acid. Let stand for an hour or so, then cautious- 
ly add the alcohol a little at a time, stirring contin- 
uously with a glass rod. The effervescence arising 
after adding each portion of alcohol must be allowed to 
subside before adding another. Now neutralize the 
green liquid thus produced by adding sodium carbon- 
ate in finest powder, a little at a time, and watching 
the liquid carefully, and ceasing the addition as soon 
as a green precipitate begins to form. Cover the ves- 
sel closely, and set aside for a week or ten days, then 
filter, and dilute the filtrate with water until it reaches 
the desired shade of green. The addition and solution 
of the gum arabic completes the operation. 

Chrome green ink is one of the most stable and last- 
ing inks that we know of, and may be used with entire 
confidence for almost all kinds of documents. It pene- 
trates the paper deeply, and does not fade, even if 
exposed for a long time to the direct sunlight.—Nat. 
Drug, 


*tween the plates is changed. 
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ELECTRICAL NOTES. 


When a solution of aconitic acid, to which half the 
quantity of sodium hydroxide necessary for complete 
neutralization has been added, is electrolytically re- 
duced, using a cathode of mercury and an anode of 
platinum, and an apparatus designed to prevent as 
far as possible oxidation at the anode, a yield of 60 
per cent of the theoretical quantity of tricarballylic 
acid is to be obtained. Such is the conclusion drawn by 
Mr. Ch. Maril from a series of experiments on the 
subject. The acids were separated by conversion into 
their copper salts, that of aconitic acid being soluble 
in dilute acetic acid. Cinnamic acid can by this 
method be converted quantitatively into phenyl-pro- 
pionic acid. 


What is claimed to be the first American central 
station equipped throughout with Diesel oil engines 
has been running—according to the American Elec- 
trician—since the middle of last July in Jewett City, 
Conn., a town of 3,000 inhabitants. Steam power plant 
could not be considered by the small community, on 
account of its high first cost, and the authorities de- 
cided upon an oil engine installation, after receiving 
a guarantee from the contractors to the effect that the 
crude oil consumption per brake horse power hour 
of the engines was not to exceed 0.47 pound at full 
load. The cost of attendance being a comparatively 
small item, a kilowatt-hour, including wages and sup- 
plies, with crude oil at 4.6 cents per gallon delivered, 
was calculated to come to about 1 cent. The station, 
37 feet 8 inches by 30 feet 8 inches over all, contains 
two 60-kilowatt single-phase 2,200-volt 60. alternators, 
belt-driven by two 75 B. H. P. triple-cylinder Diesel 
oil engines, the cylinder bore of which is 10 inches, 
the common stroke being 15 inches, with cranks dis- 
placed by 120 deg. one from the other. A _ brick 
chimney, 8 feet high, serves for conducting into the 
atmosphere the exhaust gases. Underneath the engine 
room are located two oil storage tanks, the combined 
eapacity of which is 6,500 gallons. The wiring and 
switchboard arrangement of the station is carried out 
on usual lines. 


In his annual report John B. Hobson, general man- 
ager of the Consolidated Caribou Hydraulic Mining 
Company, Bullion, B. C., presents figures of cost of 
operating electric drills. The plant included four 
drills with 2-horsepower, 110-volt, direct-current port- 
able motors; one drill wih 114-horsepower, 110-voli, 
direct portable motor, all complete, with 7-foot flexi- 
ble shafts, adjustable tripods, drifting columns, the 
necessa’y flexible cables, working tools, and five sets 
of drills of suitable lengths to drill holes varying 
from 2 to 8 feet deep. The figures are: Steam power: 
One cord of cedar wood, delivered, $2.25; one engi- 
neer, $4; lubricants for engine and generator, 35 
cents; total, $6.60. Operating drills: Three power drill 
men at $4 each, $12; three helpers at $2 each, $6; one 
blacksmith, $4; one helper, $2; three bushels of char- 


coal at 25 cents, 75 cents; lubricants, 20 cents; total, 
$24.95. Total cost of running three drills ten hours, 
$31.55. The duty attained by drills used during the 


season, in advancing and lowering the bed rock cut, 
averaged 312 feet of holes per ten-hour shift. The 
duty attained by two miners drilling by hand, with 
7,-inch steel and 8-pound hammers, averaged about 
14 8-10 feet per ten-hour shift, and made the cost of 
drilling 312 feet of holes in bed rock by hand as fol- 
lows: Forty-two miners at $2 per day, $84; one 
blacksmith at $4 per day, $4; one helper at $2 per 
day, $2; four bushels of charcoal at 25 cents, $1; total 
cost of drilling 312 feet of holes by hand, $91. Sav- 
ing made in favor of power drills per ten-hour shift, 


An experimental investigation carried out with a 
Jvngner alkali accumulator and an ordinary storage 
battery for the purpose of comparing the two as to 
their behavior during charge and discharge, their ca 
pacity, temperature, and concentration changes of 
the electrolytes and the relation between capacity and 
current strength is described by Schoop in the Elek. 
Zeit. The author thinks that it is more correct to call 
the former a Jungner-Edison accumulator than the 
reverse, in so far as the English and German patent 
offices have considerably modified Edison's patent 
claims on account of Jungner’s objection, and the latter 
apparently found out before Edison did that nickel 
oxide is a depolarizer which can be used on a practical 
seale if it is suitably fastened to a support. The 
Jungner accumulator was composed of 5 negative and 
4 positive plates, the plates being formed of pockets 
of perforated nickel-plated sheet steel, which contained 
the active material. The latter is composed of nickel 
oxide for one plate and cadmium or iron in finely di- 
vided state for the other; they are introduced in a 
pasty form into the pockets. The lead accumulator 
was constructed with the same number of plates and 
weighed about the same: it was always connected 
in series with the alkali cells. The author comes to 
the following conclusions respecting the Jungner ac- 
cumulator: The alkaline electrolyte does not change 
its physical or chemical nature during charge and dis- 
charge and merely transports the oxygen from one 
electrode to the other; small amounts of liquid are, 
therefore, sufficient. The electrolyte diffuses during 
discharge from the pores of the nickel electrode into 
those of the cadmium electrode, while the density be- 
This diffusion is quite 
rapid owing to the small distances between the plates. 
The best conducting alkali does not conduct as well 
as the best conducting sulphuric acid and tends to 
absorb carbonic acid from the air. The proper work- 
ing of the electrodes is independent of the concentra- 
tion of the electrolyte within comparatively wide lim- 
its. The active materials have to be carried in pock- 
ets and have a bad conductivity; the internal resist- 
ance is, therefore, two or three times as large as in 
the lead accumulator. The capacity is influenced by 
the strength of the discharge current to considerably 
lesser degree than in the lead accumulator: the in- 
fluence of the temperature of the electrolyte on the 
capacity is inconsiderable. The loss of potential 
amounts to 35 to 40 per cent, and still more with slow 
discharges. The efficiency in ampere hours is about 
80 and in watt-hours about 65 per cent. 
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ENGINEERING NOTES, 


Municipal automobiles seem destined to find favor jy 
Great Britain, where a few of them are already i, 
regular service for collecting rubbish or carting away 
the clinker produced in the destructor plants. In Che! 
sea, Mr. T. W. E. Higgens uses three of these vehielq 
in his work as borough surveyor. One of them has 
detachable dumping body which can be replaced bya 
tank, and while thus arranged it is used to han , 
street-sweeping machine, In this way the automobj, 
both sprinkles and sweeps ‘the street. Most of then 
are steam vehicles, of which several types are in Use 
Mr. Higgens is convinced that in a large district 9 
where the dumping boards are some distance fron 
the place where the refuse is collected, motor carts 
may be used with economy. But when emploved fo 
general cartage or sprinkling, where it is possible jy) 
get 18 hours’ work out of each cart daily, they will jp 
found a distinctly valuable addition to the usua! plant 


The recent calamity on the Paris underground raj) 
way has seriously affected the quotation for Centr 
London Railway stock, which during the pas Week 
has lost several points. Holders are evidently afrajj 
that the British public will abstain from patronizing 
the “twopenny tube” as much as of yore, but it ~hould 
be remembered that the public are only nervou for a 
short time. The statements made by the - eneral 
manager will go far to reassure the public. The cog 
of the accident to the Paris company will, it is gep 
erally believed, amount to £200,000, which is . vers 
considerable item. To demonstrate how railways ar 
affected by an accident, it may be stated thot the 
Metropolitan, which experienced only a mino: agg: 
dent during the last half-year at King’s Cross, could 
have paid an extra one-half per cent had it no’ beep 
for the misfortune in question. The City and South 
London tube announces a traffic decrease of £890, 
py the total decrease for the past five werks jg 
£ 2,290. 


The rate of total progress of the Simplon 1 inne 
during the month A May was 9.60 meters per day: 
4.10 meters through the schistic gneiss and calc» reons 
mica on the Swiss side, and 5.50- meters throug): the 
mica schist and gneiss on the Italian side. The daily 
rate of over 11 meters in June, during which onth 
there was a total advance of 334 meters, was here. 
fore a slight augmentation, and, in presuming that 
rate of progress were continued until the finis!) the 
two headings would meet about the end of April, 1905. 
The water infiltration at the Swiss side is only bout 
40 liters per second as a total. The rock temper.ture 
remains almost stationary. The new internationa. line 
of the Mediterranean railway between Arona and 
Domodossola is also making notable progress. the 
Masone Tunnel now having been bored right through. 
while a number of smaller ones are well advanced, 
An embankment several kilometers long and «bout 
30 feet high crosses the Ossolian Valley diagonally from 
Beura to Crevola. There are some 3,000 men at work 
all along this new line. 


The profuse use of water spraying in mines has 
unfortunately assisted in the introduction of a most 
serious disease into collieries, viz., “ankylostomaiasis,” 
which is at present mostly confined to Austrian, (er- 
man, and Hungarian mines, but has been discovered 
in some mines in Cornwall, and also in Australia 
where those suffering from the disease are «:|led 
“earth eaters.” This disease appears to have been first 
noticed in Hungary, thence spread to Austria and 
thence to Germany. It is in the latter country that the 
disease has received the greatest attention, and ample 
proof has been given that since the introduction of 
watering into pits to moisten the dust, the virulence 
of the disease has greatly increased. The higher the 
temperature, and the greater the point of saturaiion. 
the more easily is the parasite propagated, an1 t\hiere- 
fore its favorite habitat is in the damp and ba lly ven- 
tilated places. The larve can exist in any temperature 
above 48 deg. F.. and have been found on the hihet 
parts of props and bars but not near the floor. [or 
tunately, the first accounts are believed to have exag- 
gerated the danger, and were incorrect in stating ‘hat 
the infection could be carried through the air: but 
later investigations seem to point out that it can only 
be taken in through the mouth, and therefore clean 
hands and clean water, when partaking of foods. are 
the principal safeguards.—Mines and Minerals. 


Of the numerous alloys now in use for improving 
carbon steel, the following deserve special mention. as 
all of them are produced in quantity, and, therefore, 
represent commercial products, which may be bought 
in the present market: 1, ferronickel; 2, ferrochrome; 
3. ferrocobalt; 4, ferrochrome nickel; 5, ferrotungsten 
nickel; 6, ferrosodium; 7, ferroaluminium; 8, ferro 
tungsten; 9, ferrosilicon; 10, ferrophosphorus; 11, 
ferromolybdenum; 12, ferrotitanium; 13, ferroman- 
ganese; 14, ferrovanadium; 15, ferroboron; 16, ferro 
uranium; 17, molybdenum nickel; 18, copper silicon. 
These alloys have become prominent in later years, 
and are employed in the production of steel, con(ait 
ing a definite percentage of the respective alloying 
metals. They are added to the molten steel either in 
lump or powder form, but preferably inclosed in cast- 
iron tubes, and are thus inserted into the steel path 
with perfect assurance of incorporating the whole 
amount of the charges made. Each of the compound 
steels thus obtained possesses peculiar and character 
istic properties which make it fit for a special pur))o0se, 
and almost all are known to improve the tough 
ness and elongation of carbon steel, while some of 
them impart a great hardness and elasticity to that 
substance. As to the nature of alloys in general. it 
must be remembered that they are comparable in a de 
gree to “solutions,” and are distinguished in chemis 
try as “undetermined compounds.” In many respects 
they show the average deportment of the metals from 
which they arise, but, by combining the various meials, 
alloys of the desired properties can be produced, and 
on this behavior is based their technical application. 
To cite a familiar example, gold and silver, which 
are very soft when in pure condition may be essen 
tially hardened by alloying them with copper; and 
copper itself is rendered harder by alloying it with 
zine.—Dr, J. Ohly in Mines and Minerals, 
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OcroBER 17, 1903 


SUGGESTIONS FROM UNITED STATES 
CONSULS. 


Methods Needed to Secure Foreign Trade—The 
pritish consul at Asuncion, in the British Board of 
Trade Journal, says: 

“With the object of obtaining information as to the 
classes of goods sold and the manner of doing business 
with houses in the United Kingdom, I have lately 
yisited and conversed with some of the principal firms 
pere. - . + My informants declare that the non- 
adoption in the United Kingdom of the metric system 
of weights and measures is a serious drawback to our 
trade. What is wanted, they declare, to increase the 
gale of British goods is an agent in Asuncion receiving 
samples of all kinds from firms in the United King- 
dom. . - In previous reports allusion has been 
made to the offer of the Chamber of Commerce of 
Asuncion to devote a portion of the space of their 
showrooms to samples of British goods. It is to be 
regreticd that no response has been made to this 
offer.” 

Below are the official figures reported by the consul 
of the values of the imports into Paraguay during the 
year from the United Kingdom, France, and Germany: 


TRADE 


United Kingdom ............ $837,646 


The -hief business houses in Asuncion are of Span- 
ish, German, French, and Italian nationality. 

Further on in his report the consul writes: 

“In \'ew of the development of the chilled and frozen 


meat ‘rade between the Argentine Republic and the 
United Kingdom, it is perhaps of interest to consider 
wheth:c a branch of this industry could not be made 


profita:le in Paraguay. In this country (Paraguay) 
the price of good slaughter animals is one-half that 
of sue. animals in the Argentine Republic, being in 
the A:sentine from £5 to £5 10s. ($24.33 to $26.76) 
per an'mal and here £2 10s. to £3 ($12.16 to $14.60). 
“a Paraguayan meat, if in good condition and 
prope: y handled before slaughter, is of fair quality, 
the a.imals being, of course, fed entirely on natural 
grass‘ 


India’s Imports.—According to the Deutsche Indus- 
trie Z-itung, the German consul-general reports from 
Caleu''a that Germany's exports to India during 1901- 
2 sho. a considerable increase over 1900-1901. After 
Great Britain, with fully two-thirds of the total, Ger- 


many + rivals for India’s trade are Austria-Hungary, 
Fran’, Belgium, Russia, and the United States. Ger- 
many - share of the steel trade is emphasized. In this, 


Great Britain and Belgium are the only countries 
that -ipply more. It is remarkable that Belgium leads 
in ths line, considerably ahead of Great Britain and 
sever times as large as Germany’s shipments. In 
knives and hardware Germany follows closely after 
irea' Britain. It has an important place in the lists 
of drugs, chemicals, medicines, dyes, and tanning ma- 
terials. In machinery, Great Britain and the United 
States are far ahead. Among the cotton goods that 
go to India, hosiery and underwear occupy a very im- 
portant place. The imports of these goods have gone 
up threefold in five years. In the importations of 
carpel(s, Germany comes after Great Britain. The 
same is true of woolen underwear. In furniture— 
fine |urniture—rubber goods, and toys, Germany is 
second, Great Britain leading. Great Britain and Bel- 
gium lead in weapons, munitions of war, explosives, 
ston- ware, china, ete., Germany coming third. Of the 
importations of paper, papier-maché, and writing ma- 
terials, Great Britain and Austria-Hungary lead, with 
Germany third. In glass and glassware, Austria and 
Belgium have beaten the Germans. The United 
States leads her in instruments, scientific tools, books, 
printed materials, wagons, cars, etc. 

As supplementary to the foregoing, the following 
figures, prepared by the Bureau of Statistics, show the 
commerce of the United States with British India for 
the years 1901-1903: 

Imports from Exports to 


Year. India. India. 
1901 $43,882,493 $6,251,804 
49,774,589 4,795,411 


German Demand for Modification of Meat Inspec- 
tion--The society for protecting the general interests 
of German commerce and industry have petitioned 
the Ihundesrath to modify the laws of June 3, 1900. 
and July 12, 1902, regarding the prohibition of im- 
porting canned meats or sausages, the inspection and 
examination of cured meats and lard, and the exces- 
sive fees collected for such services. In joining this 
movement the Stettin Chamber of Commerce has the 
following to say: 

“With right does the society claim that through 
these regulations the trade is burdened considerably 
more than what is necessary for veterinary and sanl- 
tary purposes. With right do they claim that the pre- 
scribed fees do not bear a comparison with the ser- 
vices rendered, and that a necessary food is unneces- 
Sarily inereased in price, and in some cases the im- 
portation made impossible. Considering the loss to 
the working class of people as well as to commerce, 
we sive this petition our indorsement.” 

In this connection it might be of interest to note 
that the chief customs inspector for the Province of 
Pomerania has issued an order that canned meats and 
Pieces of cured or salted meats weighing less than 8 
Pounds (the importation of which the law of June 3, 
1900. prohibits) can, provided they do not go inland, 
enter the free harbor and remain there until exported. 
The object of this order is to enable the foreign-bound 
Ships to provision with the indispensable article of 
canned beef. It is a well-known fact that every navy 
and deep-sea merchantman is provisioned with Ameri- 
fan corned beef, and it thus seems that it is not con- 
sidered injurious to the German sailor, whether in the 
Navy or merchant marine, while, on the contrary, it 
is considered dangerous to the German landsman.— 
John E. Kehl, Consul at Stettin. 


German and American vs, French Coal in France.— 
In reply to an inquiry as to the interest now being 
taken in this region in American coal, I am obliged 
to report that no American coal has yet been mar- 
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keted here in quantity. Should our coal ever reach 
the interior cities of Europe it will be only after the 
trade has been firmly established at the coast ports, 
and then only to reach such interior cities to which 
the railway haulage will be no greater from the sea- 
ports than from the domestic mines, the whole ques- 
tion being that of railway freight rates. 

It is true that considerable German railway coal 
reaches the interior of France as far as Lyons in this 
direction. The Germar imports assumed serious pro- 
portions during the French miners’ strike of a year 
ago, when local coal could not be supplied and long 
contracts with foreigners were made, all of which 
have not yet expired. It is even probable that many 
of these contracts may be extended on terms which 
the French miners will find it impossible to underbid. 

Since the general strike of 1902 and for the above 
reasons, the mining industry of the basin of the Loire 
(St. Etienne) has suffered a loss of not less than 20 
per cent in production, while the Germans and the 
mines of the Departments of the Nord and Pas-de- 
Calais have gained that much of the trade formerly 
belonging to St. Etienne and the basin of the Loire.— 
Hilary S. Brunot, Consul at St. Etienne. 


American Pork No Longer Prohibited in Turkey.— 
On April 20, 1881, the Sublime Porte issued a decree 
prohibiting, “in consequence of the existence of trichine 
in the salt pork imported from America,” importation 
of this meat into the empire. A year later this meas- 
ure of interdiction was extended to ham and lard of 
the same source. Minister Wallace observed in those 
days that in spite of the decree nearly nine-tenths of 
the salted meats consumed in Turkey would continue 
to be American under some foreign brand. While this 
prediction has proved correct to some extent, it is 
interesting to learn that the Turkish government, in 
reply to representations made in April, 1900, by Mr. 
Griscom, charge d’affairs, and in March, 1901, by Min- 
ister Leishman, has removed the prohibition against 
the importation of American pork products. Importa- 
tions of this character must be accompanied by certifi- 
cates from the sanitary authorities at the point of 
departure, authenticated by the Turkish consul, show- 
ing that the article has been microscopically examined 
and found clean. On arrival in a Turkish port the 
shipment will be examined again and admitted if 
found perfectly sound; otherwise it will be returned. 
In my report on this subject to the Department of 
State under date of February 2, 1900,* I stated that 
grocers here wanted American hams for this market. 
I would now recommend that exporters at home take 
advantage of the opening afforded. Correspondence 
should be addressed to Fadoul Ribeiz, George Komnos, 
or Najib Letayf, of Beirut; American Exchange Com- 
pany, Haifa; Meshaka & Nachman, Damascus; John 
Hakim, Tripoli—G. Bie Ravndal, Consul at Beirut. 


American Products in St, Helena.—Consequent upon 
the rise in price of flour in South Australia (the 
source from which St. Helena draws its breadstuif 
and grain supplies), resulting from the recent severe 
drought, a considerable quantity of American flour is 
being imported by steamers via England, figuring un- 
der the head of imports from the United Kingdom: 
this also applies to kerosene, lumber, provisions, cattle 
feed, ete., which have their origin in the United 
States. 

There is certainly an opening at St. Helena for at 
least two trading schooners a year, with assorted car- 
goes of American goods. The alleged drawback is the 
absence of return cargoes; yet many sailing vessels 
go to South and West Africa and on discharge of 
their cargoes proceed in ballast to the West Indies 
and South American ports and pick up cargoes for 
Europe and the United States. 

A small cargo of cypress-pine lumber shipped at 
New Orleans for account of the St. Helena colonial gov- 
ernment met a bare market, and double the quantity 
could easily have been placed at a good margin of 
profit. 

For the information of the Navy Department, I 
would add that the present available supply of South 
Wales coal in private hands here is about 2,500 tons, 
quoted at 65s. ($15.82) per ton of 2,240 pounds deliv- 
ered from lighters alongside at the rate of 200 to 250 
tons per day.—Robert P. Pooley, Consul at St. Helena. 


American vs. German Jewelry—The Frankfurter 
Zeitung of July 11, 1903, contains an article on the rela- 
tive merits of German and American jewelry and the 
necessity for closing German factories to American 
visitors. The article is dated Pforzheim, July 7, and 
states that while the United States is almost closed 
to the German jewelry industry on account of the 
high duty of 60 per cent ad valorem, North American 
competition has for years been trying, partly unsuc- 
cessfully, to meet German competition in exports to 
Central and South America, and that lately a North 
American jewelry compary established a wholesale 
store in Germany which met with poor success on ac- 
count of its American patterns; that it is now try- 
ing to acquire patterns of German articles. It is fear- 
ed that the agents of the company will endeavor to 
gain access to the factories, under one pretext or an- 
other, as was done once before with reference to other 
specialties in order to learn the methods of work, 
without which the knowledge of the patterns is of 
little value. The Creditor Society, therefore, publicly 
gives warning in the local press against making foreign 
visitors acquainted with the methods of local factories 
without further investigation—Richard Guenther, 
Consul-General, Frankfort, 


Increased French Duty on American Meats —An 
amendment to the French tariff law was passed by 
both houses of Parliament on July 3, whereby, among 
other changes of importance to American trade, salted 
meats—including pork, ham, and bacon—previously 
dutiable at the rate of 25 francs per 100 kilogrammes 
($4.82 per 220 pounds) under both the general and 
minimum schedules, have been made dutiable at the 
rate of 50 francs ($9.65) under the general and 30 
francs ($5.79) under the minimum schedule. The 
law has not yet been promulgated by the ministerial 
authorities. It is scarcely necessary to sav that the 
application of a duty of 50 franes per 100 kilogranimes 


* Printed In Consular Reports No, 287 (Jane, 1900), page 223. 
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($9.65 per 220 pounds) to meats imported from the 
United States will make it impossible to carry on this 
business. Inasmuch as goods from the United States 
are uniformly dutiable under the French general tariff 
(with the very few exceptions covered by the reci- 
procity treaty of 1898), it is probable that this general 
tariff will be applied in this case. Every important 
commercial nation, except the United States, obtains 
the benefit of the minimum tariff rates of France.— 
Robert P. Skinner, Consul-General, Marseilles, 


Germany’s Chemical Talent.—England and America 
have been the pioneers in inventing new processes in 
the manufacture of rubber goods and the developmeni 
of this industry on a large scale, but the importance 
of Germany as a manufacturer of rubber goods is 
steadily increasing, and she is at present one of the 
feremost producers in this line. One of the factors 
that have contributed notably to the success of this 
industry in Germany has been the high grade of 
chemical talent which has been employed. While it 
is not possible to reproduce an article exactly from 
the results of chemical analysis, the results of Ger- 
man investigations show that important savings in 
the expense of testing and experimenting on a product 
which it is desired to imitate can be achieved by hav- 
ing this work done by men of large scientific knowl- 
edge who are thorough chemists. It is especially 
through the ability of these men that a development 
in the industry is to be looked for in this country.— 
Dean B. Mason, Vice and Deputy Consul-General at 
Berlin. 


Commercial Items.—Cables.—According to press re- 
ports the Argentine government is about to order 50 
tons of subterranean telegraph cable. 

Photographic Articles —German manufacturers of 
photographic articles are successfully exploiting the 
Chinese market, as amateur photography is becoming 
popular in China. 

Persian Trade.—Russia is gradually crowding Eng- 
land out of the Persian markets. In 1889 the trade be- 
tween England and her East Indian possessions and 
Persia aggregated $15,000,000; in 1899 it amounted to 
less than $10,000,000. while Russia’s trade with Per- 
sia reached $22,000,000, a gain of 125 per cent since 
1889. The imports of British textiles into Persia dur- 
ing the first eight months of 1902 were valued at 
$2,100,000, whereas in the same period of 1901 they 
were $3,500,000.—Simon W. Hanauer, Deputy Consul- 
General at Frankfort. 


German Experts to Study Foreign Labor Condi- 
tions —-The Prussian Minister of Commerce, Herr 
Moeller, a few days ago addressed the Board of Trade 
at Osnabriick on the betterment of the handicraft and 
labor interests in Germany. Incidentally the minister 
stated that the government would send commissions 
of experts to Austria, England, Switzerland, and the 
United States for the purpose of studying the institu 
tions and methods existing therein for the benefit of 
labor and trades. On the same occasion Herr Moeller 
advocated a governmental organization of chambers 
for trades and labor, and urged the establishment of 
trade schools where craftsmen may be enabled to ob- 
tain a semi-mercantile education, so as to acquire the 


skill of making correct estimates, economic calcula- 
tions, ete—Simon W. Hanauer, Deputy Consul-Gen- 
eral at Frankfort. 


Freight Discrimination on German Railways —At a 
meeting of the board of directors of the Prussian 
State railroads, held on June 27, 1903, it was unani- 
mously decided that from the ist of July, 19038, a fa- 
vorable freight rate—i. e., a 40 per cent reduction in 
the present rate—be made upon mine timber which is 
to be shipped from certain parts of Upper Silesia to 
foreign countries, via the German seaports located on 
the North and Baltic seas. The places from which 
shipments may be made upon such favorable terms 
are those located in the storm-bound districts of Up- 
per Silesia —Brainard H. Warner, Jr., Consul at Leip- 
zig. 

Japanese Coal for America.—According to the Kobé 
Herald of June 13, 1903, a demand for Japanese coal 
has arisen in America, through a strike in the British 
Cclumbia mines. Two British steamers lately sailed 
for San Francisco with coal from Karatsu and Moji. 
Though the freightage from Australia to America has 
risen by 2s. or 3s. (48 or 72 cents) per ton, a big 
amount of coal is being carried thence to America 
When the strike ceases, there will be a fall in the de- 
mand for the Japanese coal.—Samuel S. Lyon, Consul 
at Kobé. 


Beet-Sugar Area of Russia—The German consul at 
Kief, writing in the Nachrichten fiir Handel und Indus- 
trie of July 11, 1903, says that according to returns 
made to the manufacturers of beet-root sugar in Russia 
the area planted in 1903 amounts to 513 528 dessiatines 
(1,386,525 acres), being 6.2 per cent less than in 1902. 
Of the 547,376 dessiatines (1.477.909 acres) planted in 
1902, 22.505 dessiatines (60.763 acres) failed at seed 
time, leaving only 524,869 dessiatines (1,417,146 acres) 
to produce a crop. 


INDEX TO ADVANCK SHEETS OF CONSULAR 
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SELECTED FORMUL 2. 


Handle Cement.—Resin, 12; sulphur flowers, 3; iron 
filings, 5. Melt together, fill the handle while hot, and 
insert the instrument.—Spatula. 


Bleaching Bones.—Dip the bones for a few minutes 
in a boiling solution: of one pound of caustic soda in 
one gallon of water; then rinse them thoroughly in 
water, rubbing them down with fine pumice stone, and 
expose them until whitened with the vapor of burning 
sulphur largely diluted with air, finally rinsing in 
warm water. Bones may also be whitened by ex- 
posure in a weak solution of javelle water.—Bull. of 
Pharm. 


Black Aniline Varnish—This is the recipe of a good 
varnish for metals, wood, and leather: 


Dissolve the aniline in as little as possible of a 
mixture of alcohol and concentrated acid. Then add 
to the alcoholic solution the gum lac.—Oils, Colours, 
and Drysalteries. 


Bath Powder.— 
1 drachm 
1 drachm 


,..20 minims 

Rub the oil and extracts with the borax and salicy- 
lic acid until the alcohol has evaporated. Use a heap- 
ing teaspoonful to the body bath.—Pharm, Era. 


Cement for Metal Letters on Glass,— 


5 parts 
eee 2 parts 
Carpenter's glue, dissolved in water. 5 parts 


—Pharm. Era. 


The following formula has been contributed to the 
Bulletin. of Pharmacy and is vouched for as being 
satisfactory: 

Roach Powder. 


5 pounds 
10 grains 
wer 10 grains 
Mix. 
An Excellent Permanent Paste. -— 
4 fl. drachms 


Mix the flour, boric acid, and water, then strain the 
mixture; add the nitric acid, apply heat with constant 
stirring until the mixture thickens; when nearly cold 
add the oil of cloves. This paste will have a pleasant 
smell, will not attract flies and can be thinned by the 
addition of cold water as needed.—Pharm. Era. 


Putz Pomades.—(1) Dried sodium carbonate, 1; tal- 
low soap, 4; levigated emery, 25; water, 25. Heat on 
the water-bath and stir until smooth. (2) Jeweler’s 
rouge, 1; petrolatum, 1; oil of mirbane, quantity suffi- 
cient to perfume. (3) Oil of turpentine, 1; finest levi- 
gated emery, 1; jeweler’s rouge, 2; petrolatum, 2; oil 
of mirbane, quantity sufficient. Rub together. (4) 
Finest levigated emery, 5; jeweler’s rouge, 5; mutton 
suet, 4; crude oleic acid, 4; perfume, quantity suffi- 
cient. Melt the suet and oleic acid together in the 
water-bath and remove from the fire. When cool, 
but still soft, add the powders and rub. down until 
smooth. (5) Stearin, 8; mutton suet, 32; neat’s foot 
oil, 2; jeweler’s rouge, 20; precipitated chalk, 40. Pro- 
ceed as in No. 4. (6) Finest levigated quartz sand, 
2; jeweler’s rouge, 3; petrolatum, 5. Mix. Instead of 
quartz sand levigated infusorial earth may be used.— 
Nat. Drug. 


To Clean Very Soiled Hands.—A correspondent wants 
to know “how his hands, into the palms, and especially 
the front portions of the fingers of which the dirt has, 
as they say, become ‘grinded,’ can be cleaned.” In 
such cases there are two or three methods of proced- 
ure. In the morning, wash in warm water, using a 
stiff brush, and apply glycerin. Apply two- or 
three applications during the day, washing an hour 
or so afterward, again using the brush. Usually in the 
course of forty-eight hours, the hands are clean. An- 
other plan is to apply a wash solution of liquor sode 
or potasse, and wash in warm water, using a stiff 
brush, as before. Finally, wash the hands, rubbing 
them down with a bit of pumice, or infusorial earth. 
There are soaps made especially for this purpose, sim- 
ilar to those for use on wood work, etc., in which in- 
fusorial earth, or a similarly sharply comminuted mat- 
ter is incorpérated.—Nat. Drug. 


Sticky Fly Paper.—The sticky material applied to 
the paper is the following: 
Boiled linseed oijl......... parts 
Gum thus ....... 2 to 3 parts 
Non-drying oil ..... ie eee 3 to 7 parts 


For the non-drying oil, cotton-seed, castor, or neats- 
foot will answer—in fact, any of the cheaper oils that 
do not dry, or become hard will answer. . The proper 
amount of each ingredient depends upon the condition 
of the boiled oil. If it is boiled down very stiff, more 
of the other ingredients will be necessary, while if 


thin, less will be required. Another formula is as 
follows: 


Melt the rosin and oil together, and incorporate the 
honey. Two parts of raw linseed oi] and 2 parts of 
honey may be used along with 8 parts of rosin instead 
of the foregoing. Use paper already sized, as it comes 
from the mills, for the material on which to spread 
the mixtures.—Nat. Drug. 
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cles, which were contributed by, the author to the columns of the “Ame- 
rican Machivist,” *‘Machinery’ and the “Age of Steel,” under his own 
name, 
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A new work from cover to cover, treating in a clear, concise manner all 
modern processes for the Heating, Annealing, Forging, Welding, 
Hardening and Tempering of steel, making it a book of great prac- 
tical value to metal-working mechanics in general, with special directions 
for the successful hardening and tem note F- »f all steel tools used in ine 
arts, including milling cutters, taps, t dies, reamers, both solid and 
sbell, hollow mills, punches and dies, and all kinds of sheet meta! work- 
ing tools, shear blades. saws. fine cutlery. and metal cutting tools of all 
description. a8 well as for all implements of steel, both large and small. 
In this work the simplest and most satisfactory hardening and tempering 
processes are given. 

The uses to which the leading brands of steel-may be adapted are con- 
cisely presented and their treatment for working under different condi- 
tions explained, also the special methods for the hardening and temper. 
ing of spec jal brands In connection with the above, numbers of “kinks,” 

* ways.” and “ practical points” are embodied, making the volume a text 
— on the treatment of steel as modern demands necessitate 

A chapter devoted to the different processes ot © ane-hardenin ie 
also included, and special reference made to the adoption of 
chinery Steel for Teols of various kinds. The tilustrations show the 
mechanic the most up-to-date devices, machines and furnaces which con- 
tribute to the attainment of satisfactory results im this highly important 
branch of modern tool making. Send for descriptive circular. 
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